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VRITAOI. 


Tii« syste® of transliteration used in the present volnnie is that 
wliieh has been adopted in the Gasetteer of the North-Western 
Pfovinoes. For the vowels it is briefly as follows >— 

m Mia *palL* 
a ■ 'nia.* 


• M to *«eMa.' 
4 „ ‘fcOiM.' 


• » »S«W.’ 

• H ‘W*-’ 

I H *fn»rfili».** 


«■ M * M* la ‘heaw* (newly). 


The original pbn of this Memoir provided for a thorongh ex- 
amination of the country between the Tons and the Kdli somewhat 
on the plan of Tennant’s Ceylon, and in adihtion a less detailed 
summary of our knowledge of the Himtlaya-Tibetan r^on. It 
was believed that only thus could the physical unity and with it 
the historical connections of the entire region be correctly under- 
stood. From or through the Himalaya came the pre-Aryan and 
Aryan races now inhabiting India, as well as the suooessive waves 
of Baktrian, Skythian, and Hnsalm&n invaders who have conquer- 
ed in historioal times. As we shall see hereafter, forms of 
V ftl j af having their origin in or beyond the HimUaya have influ- 
enced the religions systems of India from the earliest ages to the 
present day, so that for the political and religions history of the 

f ilains an adequate conception of the physiography, ethnography, 
nd history of the HirnktayapTibetan tract is a necessary prqiara- 
ion. It is to be regretted that this extended programme cannot 
• carried ont, but the pressure of official duties prevents its oom- 
etion, and aU that can now he attempted is ta work up the mate- 
als that have been oolleoted for the ISmklayan districts of the 
brth-Westem Frovinoes. At the end of Chapter 1. will be found 
series of * Beferenoes’ to materials iUnstraiing the history and 
eonroes of the Himkiaya from Askm to Afghknistkn. These were 
tlleeted in oontinnation of a plan suggested by Mr. B. N. Cost in 
)66 f<« the pr^Mttation of a ' Catalogne raisonnd of every kind of 
rioted information oonnected with the North-Western Provinces;* 
id I certainly know of no better aid to good administration than 
t index to the ^edal and local reports of those engaged in it. 
|ie nccesnly for snoh a catalogne has ceased in great port wtih 



FBBFACB. 


Hhb publication of the District Memoini bat there are enbjecte of 
general importance which the publication of the local aoooante does 
not eubaenre. One of these Is the history, using this woid in its 
widest sense, of the Him&laya-Tibetan region, and I offer the refer- 
enoes as the nuolens of a complete index to our knowledge of its 
physiography, products, peoples, and institutions. 

As observed in the foot-note to Chapter I., much remains to be 
done, but at the same time very much more has been accomplished 
than is generally known. Scientific and economic botany have 
been carefully explored ; the chapter on economic mineralogy leaves 
litUe to be desired : those on meteorology and geology have been 
brought up to the level of our present scientific knowMge ; and the 
introduction to physical geography gives a popular and suggestive 
summary of the information that we possess, whilst the references 
afford a guide to materials for the stucty of details. All this is new, 
or embodies information buried in correspondence and reports, and 
practically as inaccessible to the public as if it had never been com- 
mitted to writing* To General Riphard Strachey I am indebted 
for the use of an unpublished work of his own on the physical 
geography of the Him&laya, which has been specially made use of 
in the chapters on < Geology* and * Meteorology.’ Mr. H* B. Med- 
licott, Superintendent of the Geological Survey of India, prepared 
the chapter on ^ Geology,’ and Mr. S. A. Hill, Meteorological Re- 
porter to the Government of the North-Western Provinces, contri- 
buted the valuable chapter on ^ Meteorology.’ Dr. Bong, Superin- 
tendent of the Royal Botanical Gardens, Calcutta, furnish^ the 
list of the flora of Western Garhwftl, Dehra Ddn, and Jauns&r- 
B&war, and Dr. Watson, the list for Eastern Garhwftl, Kumaon, and 
the Bh&bor. To General Strachey I am further indebted for the 
list of plants coUected by himself and Mr. Winterbottom in Eu- 
maon, Garhwdl, and the neighbouring parts of Tibet, and which 
has never before been published* This list has been admirably 
edited by Mr. F. Duthie, Superintendent of the Botanical Gardens 
at Sahiranpur, to whom also I am indebted for the sketch of the 
history of the Tea industry in the Himhlayan districts. The sheets 
of the portions relating to economic botany have had the criticism 
of Dr. Watson and Mr. Duthie; and for the forest history Mr. 
Qrrig and M^or Garstinhave advised me in many matters of detaiL 



VUTAOB. 


Of the map*! nuip of Kimwon was prepand under Um inttnuy 

fiffnt of Cokmd Walker, B J!., SuperintendMit of the OreetTrJgono* 
Sor»^, and is the result of grant labour and oare for detail : 

• 1«M aeouiate map might poanhl j be more nsefhL Tlie 
gmt *one-inoli to onamile' sheets were photographed down to a 
aoale and sent to me. I then obtuned the oorreot names in 
Hindi of all the Tillages, riTers. Ao., in Kumaon and Garhwil (about 
8,000) aad'entered againeteadi the oorreet transKtemtion for use ina 
new edition of the large maps, and then drew up a draft list of names 
for the district map. 1 desired to enter the names of all halting>pIaoes 
on erery ordinary ronte ; Tillages in whidi the patwkri nsnally re- 
rides; plaoes of note ; trade-centres; and all Tillages containing OTsr 
onehnndred inhabitants. After much tronhie, correspondence, and 
inquiry, this was firirly accomplished. The Tillages retrined were 
marked off on the photographic «>pies of the maps, and these were 
tetnmed to the Sorveyor-Genend with lists showing’the actual and 
reTised spelling for the further compilation. In addition, the prin- 
ripal lines of road haTS been laid down, and forthe first time thepattis 
or snbdiTisions adopted at the recent settlement by Mr. J. Beckett 
haTe been shown. In the trans-Himilayan portion to which the snr- 
Toy had not extended I haTe added plaoes from the Tillage maps pre- 
pared by the patwdri^ and In their selection was aided by Mr. Beckett 
Hie map of the Himilaya-Tibetan region is taken from one prepared 
by Mr. Trelawny Sannders, omitting the eastern portion. The geolo- 
gical map is a reTised copy of that which accompanied General 
Stracbey's paper ‘ On part of the Himilaya Mountains and Hbet’ 
read before the Ckologioal Society in 1851. Jt may be necessary 
to explain that these Tolnmes are not intended to be solely a popular 
account of the districts which they describe, bnt to contain, fimt of 
all, a record of all facts of permanent soientifio or economic Tiloe 
that haTe been gathered by me during* my Tisits to Knmaon and 
the Debra D&n or which haTe been contributed by others. This 
work has ooonjded my leisnte time for sereral years, and I can only 
hope that the labour and oare bestowed on it will be of some nse to 
my anooeasors, and^ enable them to prodnoe a more worthy record 
for those who are truly interested in the mwil and pro. 

gross of the Kortb-Westem Prorinoes. 

BomaT, 

17lA Jftomlbttr, 1881. 


B. t. ATKINSON. 
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8.*iini<lcr.i i Marklmni ; Cdcutta Rccicm ; Blaiiford — Noincnclaturo — Biknicid Mkotek : 
Plninn of Aiiai and Bcngjd ; I’lniim of Up|icr India ; Clothing: ; Food ; Cutiom ; 
Ka^torn Himalaya— Kaatorn triboa ; Triboa of tbe Southern Waterihod ; Bhutin ; 
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Liraititioii of work.^ 


Undrb tlie nainn Himalayan cliatricts of tlio North-Wostorn 
Provincaa of India \re includo tho Dritisli 
difttricU of Kuinaon) Garliw&I, Tur&i^ Dolira 
Dun and Jaunsttr-Bawari and Uic independent iyuittiof Tihrior foreign 
Garh\v&l| compriKuig tbo tract witltin the HinUlaya bounded by Uio 


* Tlic ooUcction of antcrials fi»r ll»c * Memoir on the Kumaim IlinAlfiyn* bns 
ifccn in pros^rcss since 1872, but gtlicr niid more pressing duties luivc hitherto pix- 
vented their arrangement for pubiicatioii. It wna then iiitcnflod to give as cr»m|>lciu 
a description of the entire HimAlavA jp» the menna nt our <lis|^MM wouhl permit. 
Thoie is little ho|)c, liowcver, that the idsnre ncoosaAry for such an tmdertakiug will 
occur within any rcasonnlilc time, and it therefore sootns lictter to work up lltc 
materials already existing in their present form tluin to wait until op|K>rtoiiity Is louml 
for completing the original design. Tlicic arc many and great in our informa* 
tion regarding Kumaoii, but the ftrat step towards remedying this defect will be this 
attempt to tmee stock of our present knuarloilgc, which is fsr mors eomplete tlian Is 
supposed. Withont the aid of the materials entmtod to me by Oeneial B. Htiuebo/v 
Sir John Stmehej. Mr. J. H. Batten, Rudrailalta Pant, and othem, wliose assist^ 
anoe will be fonnd acknowledgod ip the preface, aa well aa the eo-opeiatlim of 
Mr. H. B. Modlioott, Mr. 8. A. Hill, Mr. Dnthic, Dr. King, Dr. Watson, Gaptain 6. 
M ai sh ail^and othcni, my own work would lio very meagre and unaatlalsetofy, as 
weU from the great jruiigc of snbjocU tUsettssed an from tbdr fregupni ifiedaLaad 
reehiilcal clmraftoi*. 
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niXALArAX DISTRKTS 


Tons 00 tho woot, md the K4K or Sink oo the eosL The M^otning 
fwrdoD of Tibet, to which Britiah rabjeots neort for the purpoeeo 
of iimd^ or in order to vUit the aeored kkea, elao oomea within the 
aoope of onr inveatigationa. A glance at the aooomiMuiying map 
will ahow that both tlie Hiin&lajran and Tibetan porlaona of the tract 
with whidi wo are oonoomed form bnt a amall alice or aegment of 
a greater qratem, which mnat be atndied aa a whole before an 
adequate cmioeption of the atnictnre and idation of ita porta can be 
arrired at. Tho Himillaya itadf ia but the aonthem belt of that 
groat girdle of monntaina whidi endosea witliin them the eonntry 
of which the aontliem half ia commonly called Eoatom Torkiat&n. 
From or through the aonthem alope of the HindUaya flow the great 
rivera known aa the Indus, Ganges, and Brahmapatra. To the east, 
the oOntinnation of the Himalaya ia traced in the mountain ranges 
through which flow the Yang-tae-kiong and Heong-ho, and 
whidi are prolonged to the north in tho Ala-shdn, InshAn, and 
Klungdum mountains. The lost of dioae ranges joins the Yablonnoi 
Khrdiet branch of the Altai system at right angles in about 55^ 
north latitude. The Yablonnoi mountains are the north-eoatem 
continuation of the Altai range and form the water-iraidng between 
the Lena and the Amour. Altai rises, on the right bank of the 
Irtish rhror, at the nortIi>we8tera angle of the central plateau, and 
separatea the Upper Gobi flora the Siberian steppes. It consists of 
a bdt mountains ▼aiying in breadth from 400 to 1,000 miles, 
though in one place contracting to 150 miles, of no great elevation, 
and desoending in a succession of brood terraces to tho Siberian 
plains. It is pieroed by tho rivers draining into Lake Baikal, and, 
east of die 88tli meridian, consists of three almost parallel ranges— 
the Sa i a nak, Tsngnon, and Ulangomula. IVom the sonroos of tho 
KAra>Irtioh the Barink Orochnk and Zungarian Ala-tan connect 
with die Thm^hkn, the Celestia] mountains of die maps, in wluch 
are die eonroee of the Syr-Darya or Joxartes. The Tian-ehtui to 
the north and north-east of Kkhgor oonaiata of a aeriea of parallel 
ranges having a dirMtion from Ae coat to west and aa increased 
elevathm as diey prooeed northwards. They abut on the elevated 
moantafamas region known as the Alai and Ptnfr platean, the 
latter of whi^ oontains the eonroe of the Oxue in the Hide M 
or lake of the lesser Udmir. The eastern margin of the Pdmir ia 
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(described by M. Severtsof^ who visited it in 1878, m neither » 
moontain chiun nor the predpitons extremity of s tabledond, bat 
•n extennve moantainons region filled v.-Ilh nameroos rangM. The 
peak measared by Haywaid (21,000 feet), and the Tdgharma or 
Mnztigh'Ata peak measared by Trotter (25,850 feet), and supposed 
to form a part of the Kizil-Art range connecting the 1^-shin with 
the Hhn4Iayan system, are now re{>orted to be only the culminating 
points of groups of snowy peaks separatod from each other by a 
distance of over thirty miles. The intervening country contains 
the basin of the little Kdra-kul lake surrounded by a complicated 
system of short and comparatively low mountain ranges having 
an altitude of from 14,C00 to 15,000 feet These ranges, however, 
connect with the Hindu Kush, Kiiukoram, and Western Him&laya, 
and tlius complete the girdle of mountains from one or another 
aide of which flow all the great rivers of Asia. 

The coimtry thus defined forms a port of the great Empire 

_ of diina. To tlie south lies the 

Kaitein TurfcisUn. , . , , .m.i . <• , . 

elevated plateau of Tirntt, regarding which we 

shall have more to say hereafter. To the north of this comes the 
depression known as the Lob-nor basin, which receives the drunage 
of the northern slope of the Tibetan plateau called, in the d9th 
degree of north latitude, the Altyn-Tdgh range, but more generally 
known as the Kuen-lnn, a name given probably from some well- 
known jmsa. The drainage from the eastern slope of the Tian-shin 
flows in the same direction, as well as that from the southeastern 
slopes of the Altai range ; but all is swallowed up in the great sandy 
desert of Gobi, which at one time apparently formed the bed of an 
ancient sea some 300,000 square mites in extent. According to 
Prejevalsky this plateau varies in height from 6,000 feet on the 
margin to about 2,000 feet in the middle. It is intersected from west 
toeastby a depressed valley called Shamo, or *sea of sand,’ contain- 
ing salt. West of this lies the Han-hai, or * dry sea.’ Prqjevalsky 
has crossed the desert between Kuldja and what asay tom out to 
be Lob^or, lying in east latitude 90* and norih latitude 89* 80,' and 
found himself at only 2,500. feet above the level of the sea on the 
bonks of the Tarim. To the west, the desert presented a thin loom 
impregnated with salt, and to the east a plain of drift-sand. 
Towards the Kumgfa-tigfa hois, from which he descended on the 
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dosorty lajr a bdt of pebble and gravel some 15 to 18 mOcs wide. 
Ho also crossed the desert to the north between the Alorshin range 
and Urga, where he found it to vary in height between 3,000 and 
5,500 feet, whilst it still preserved its sandy dianioter. On the 
route between Urga and Kalgan explored by the some traveller, 
there is a great depression towards the middle, whore the elevation 
ns low as 2,400 feet. Here the soil of the Gobi proper is 
composed of coarse reddish gravel and small pebbles interspersed with 
drifts of yellow shinin g sand. Leaving these regions, we shall in 
future restrict ourselves to the southern plateau, of which the Knon- 
Inn mountains ore the northern boundary, and which is so intimatdy 
connected in its physical relations with tlic Himalaya. 

Before proceeding with our examiimtion of the structure of the 
KarJy sttemptB i»t gunc- HimAIaya-ribetan region, it wll bo coovc- 
rniiwition. niont to pass in review the clitfercnt theories* 

that have been n^lvunccd in regard to its sysienuitic goographyp 
siiieo a complete understanding as to wliat has been done in this 
direction will enable us to arrive at sonic conclusion os to wdint 
remains to done. Captain Herbert| who conducted the minemlo- 
gicol survey of the Him&Iayan country 
iiciiKJrt. l>ct\veen tlie Kiill and the Ifatlaj in 1818, was 

the first who attempted to give a gencnil account of its physical 
characteristics. His description* was intended to serve as an intro* 
duction to his geological account of the Himalaya, as well as to l>o 
A distinct contribution to general geography ; the existing works on 
the subject being singularly defident in detsiils, as well as errone- 
ous in the few that are given. ” His idea of the country north of 
India was apparently derived only from maps. He describes it as a 
largo central space stron^y marked by the feature that it was little 
intersected by rivers, whilst from its sides flow'cd the streams which 
united to fonn the greatest rivers in the world. As the source of 
every river must be higher than any other part of its course, ho 
infenxMf that the xone in w'hich those riven originated must bo 
higher than the plains through which they flowed to seek tbo ocean, 
and that the entire central tract itself was completely surrpnndod by 
lofty monntains. He considered the nj^ior bods of &e Brahmaputra 

* a brief of these theories see Ur. C. R. Marichsmy * Uemoir on 

the IimUmi Smoys,’ p. Ml. * J. A$. &«. XI.. Pt. 1.. p. x. 
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and the Seiliy es fotming pert of the berrier zone which sarroande 
the central trae^ end not es e pert of the {detean itralf. He 
further showed Unit the tiiie ** line of bonndoiy is nndonbtedly the 
of weter-hoede, and that this is by fto means synonymons with 
the line of greatest elevation.’* At first view the arrangement of 
the mountain masses in the tract between the K&Ii and the Sathg 
appeared to be irregnlar and oonfosed, but by tracing the courses of 
the rivers and their tributary streams, a cine was found to lend the 
observer out of this labyrinth. ** By connecting their sources and 
by following out the devious windings of the several feeders, an idea 
is obtained of the extent, tlie direction, and the connection of the 
several ranges. • • • Instead of a succession of parallel and continn- 
ous ranges running south-east to north-west, and rising one behind 
tlio oilier ip regular array and increasing elevation till the series 
is closed in the farthest distance by the line of snow-clad peaks, wo 
see only one oontinuons range of any extent fonning an irregularly 
carved line which bends ronnd the tract, commencing on the north- 
east angle, and with a norUi-wosterly direction, which it gradually 
niters to a south-easterly one on the sontb-west angle, and latterly 
due snutli jost before it is lost in the plain country. Hus range 
forms one of the boundaries of the basin of the Satlaj w’hicli bends 
around the convex side, while witliin its concavity are contained the 
nnmerons sources of the Ganges.” lliis he called the Indo-Gim- 
gctic chain, “ a ramification of tliat more extensive line of wnter- 
hends which would exclude from the central pla*^a all the nioautain 
tract watered by the Sanpo and the Indus us w'ell as by the Ganges. 
Next in extent are the two principal ramifications sepanitiiig the 
basin of the Jumna from that of the Ganges, and the basin of the 
latter from that of the K&li. From these two principal ramifica- 
tions proceed a number of minor ones which, but for the assistance 
derived from a study of the course of the riven, w'ould almost bid 
defiance to any analysis. Transverse ridges, several thousand feet 
higher in elevation, ramify from the Indo-Gangetic chain towards 
the Ganges basin, and a line or plane connecting their summits 
wonld be that of the greatest elevation, which, however, has no 
connection with the di^osition of the water-heads. It is a fact that in 
a Uno of 500 miles two snmnuis are found exceeding five miles in 
perpendicular height, not isolatod, bat connected to appearance by a 
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ragnbur aeries of pedes of toij little inferior elevation. If we 
ooniined ourselves to heights of SliOOOfeety we should find noonneoted 
line of peaks extending over 1,000 milee ; that is, one iq[>paiently 
without breaks, but in reality connected only throng the line of 
vraterdieads from whidi they ramify. Whether the word ‘ line* or 
* plane* is used, the idea of considerable breadth must be conceded, 
and in that case its snriace would be very irregnlariy studded with 
peaks, and in this way it may be said to be pardlel to the common 
bonndaiy of monntain and plain land, and to intersect insteod of 
bounding the river <fistricts.** The above summary gives a remmi of 
Herbert’s speculations on the physied stmeture of the Himdlaya. 
His errors were those of his time, when the knowledge even of 
descriptive geography was in its infimoy. He was unable to recognise 
the unity of the great oentrd mass and its bulwarks, and was wrong 
in saying that the groups of snowy peaks intersected the river basins, 
when, in tact, they bound the drainage area, and are the determining 
causes of its existence. Still Herbert is to be remembered as the 
first who attempted to give a systematic account of the Him&laya 
as a whole,* and is therefore worthy of a prominent place in this 
brief notice of its geography. 

Hext to Herbert comes Hodgson, who in an adiniiable article in 
the Asiatic Society’s Joumd* dso alludes to 
the difficulty experienced by a traveller in 
the Himilaya in getting ** rid of that t^vanny of the senses whidi 
so strongly impresses dmost all beholders of this stupendous scenery 
with the conviction that it is a mighty maxe without a plan.** His 
first step towards freedom was his grasping the &ct ** that the vast 
volume of the Him&Iayan waters flows more or less at right angles 
to the general direction of the Him41a3ra, but so that the nnna* 
berieas streams of the mountains are directed into a few grand 
rivers of the plains either at or near file confines of the two 
regions.*’ Secondly, a stody of the river qrstems like fim **Sapt 
GaadaU” and the **8iq>t Kansiki** urged him "to discover, if 
poasiUe, vrhat cause operated this marked convergence of hinumer* 
able transverse parallel streams, so as to Indng fiiem into a serierof 
distinot main rivers.” Thirdly, he finind "fim transoendant 

»RMtliwllMNnft,^gBaMemaBoat,Hoakw.8lww,Hwdeno^ nor Baltew 



OF THB KORTH-WESTERK PB0V1K<'KA. 


7 


eleration and forward pomtion, at right angles to the line of gh&ts of 
the gnat snowy peaks, presented that casoal agency : the remotest 
radiating points of the feeders of each great river being coinddont 
with the snooessive loftiest masses belonpng to the entire extent of 
the Himalaya.” The great peaks bound and do not interseot the 
principal Alpine river basins, as Herbert had thought, and, by 
so bounding, create the basins, whereas their intersection would 
destroy them. Hodgson's Himtiaya proper is the gh&t line or 
watershed between Tibet and India, and the watershed between the 
valleys of the Indus and Sanpu and the great plateau is called by 
him rile Nyenchhen Thongla chain. The cause of the convergence 
of the various streams which form the great rivers upon or near the 
verge of the phuns is shown by him to be “the superior elevation of 
the lateral barriers of these river basins, between which there are 
synclinal slopes of snch dedded preponderance that they overmle the 
effect of all other inequalities of surface, how vast soever the latter may 
sometimes be." Tiiese lateral barriers are crowned by the great 
peaks which stand forth from the watershed and send forth south- 
ward ridges proportionally immense. Eq'ually eifective with the 
divergent power of these peaked ridges is the convergent power of 
two ridges upon the single oontuned river basin. “ The syndinal 
lines from the inner faces of the two adjacent ridges draw the waters 
together, and because these ridged peaks are the loftiest masses of 
the entire mountains, the effect of all other masses, even that of the 
spine of Himichal or the ghdt line of the snows, is overruled or 
modified, so that in the most rugged region on earth a very limited 
series of distinct mun rivers appear in the plains from innumerable 
independent Alpine feeders." We ma^ assume that where the 
loftiest peaks occur, there is a proportionate intumescence of the 
general mass, and therefore that these grand peak-crowned ridges 
determine the essential character of the aqueous distribution along 
the entire line. A fhrther proof is adduced from the fact that the 
lower rivers, which take their rise in the middle region, do not 
show this unitizing prin<»ple^ such as the B&gmati and Bdmganga. 
With regard to the mountain systems, Hodgson divides them into 
the lower, central, and upper; subnUyiding the first into the sand- 
stone range with its contained Ddns or Mdris, the Bhdbar or tdl 
forest, and the Tardi. The lower region extends from the level of the 
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plaiiiH 4,000 feet sibuve the level cjrf the hvh ; the ccMitml re/|{ion 
from 4,000 to 10,000 feet ; and the uiiper region to tlie waterelioJ 
or ghat line : divisions which fairly correspond with the distribution 
of both organic life and inorganic matter. Though unable to follow 
Mr. Hodgson in all his theories and the deductions tliat ho draws 
from them, credit must be given for his recognition of tlie position 
of the great mountain masses in regard to the alpine river basins 
and for his appreciation of the influence of climatic conditions on 
tlie animal and vegetable w'orld. 


Captain R. Stinrhcy. 


Captain (now Ceneml) B. Strachey, in his paper on the Physical 
Geography of the Provinces of Kumaon and 
Garhwal, read before the Royal Geographical 
Society^ in 1851, pointed out distinctly for the first time tliat the 
Him&laya was in truth the br jad mountainous slope of the great 
Tibetan table-land descending to the plains of Northern India^ 
while a slope of corresponding character descending to the north is 
known as the Kuen-Iun. He remarks that the great peaks in 
Kumaon and GurhwAl ^^are not found on a continuous ridge, but are 
grouped together in mosses that are separated one from the other 
by deep depressions, through which flow the streams that drain 
those parts of the mountains that are immediately contiguous to the 
north.*’ To the east the same sort of arrangement obtains, but to the 
west it is much less distinct. The river-beds to within a distance of 
ten miles in a direct line from the snowy peaks seldom exhibit a rise 
of more than four or five thousand feet ; but when we cross the line 
on which the great peaks are situated, the ascent very rapidly 
increases, and a very few miles carries the river-bed up to an altitude of 
nine or ten thousand feet; thus showing that the sudden increase of 
height of the mountains along this line is not confined to the peaks 
alone, but is a general elevation of the whole surface.” Dr. Thomson* 
substitutes the name cis-Satlaj Himilaya for 
Herbert’s Indo-Gangetic dhain, and gives the 
name tm^Satlaj Himalaya to the chain which, oommenoing in 
KaiHs, sepermtes the waters of the Satlaj from those of the Indus. 
He mfem- to these two great diaius the whole of the mountains 
between the Indus and the plains, and says ; "The northern boundary 

Ay XXL, p. 67 : adopted ia Sooienrilk'a Tliyiica] Oeogiapliy, 7Ui 
edlfH^TLSadon. 1S77. p. 56.' * Tnvela. p. 456. 


Dr. T. Thofluon. 
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oF Tibet fonned by the great ohain north of the Indus, to which 
Hnmboldt gave the name Kouen-lnn*': and again, that every part 
of Tibet is traversed by mountains having their origin either in die 
trans-Satlaj Him&Iaya or the Kooen-lnn. So far the unity of the 
Him&laya-Tibetan region is acknowledged 
Major A. Cuoniiighaiii. distinguished traveller. Major A. Cun- 

ningham' makes the Bara-lacha range, which forms the watersh^nl 
between the Indus and its five affluents, the continuation of the main 
Himdlaya or watershed between the Sanpu and the Ganges. To the 
south of this lies two distinct and independent ranges Btretching in 
the same general direction from south-east to north-west, which he 
calls the mid-Hiindlaya, or Pir Panjdl, and the outer or snb-Himd- 
laya, leaving the name SiwAlik unchanged for the lowermost sand- 
stone ranges. Beyond the Himdinya the same system of parallel 
chains is observed, comprising at least three distinct ranges of moun- 
tains, which Cunningham proposes to call the trans-HimdIuyan, or 
that which divides the head waters of the Satlaj from those of the 
Indus and extends to the western limits of Bongdo and Astor ; 
second, the Kailds or Gangri range which runs through the midst of 
Western Tibet along the right bank of the Indus to its confluence 
with the Shayok ; and third, the trans-Tibetan range, also called 

. _ „ , BoIorandKdrakorum. These distinctions are 

Captain H. Stiochej. , i , , i i . i . 

however, purely local and geographical and 

are so far convenient and to be accepted. Captain H. Strachey, in 
his papei^ on the Physical Geography of Wesl.em Tibet, shows us that 
the Indian watershed is not the Great Him&lay a as seen by the Indian 
observer, but is found in a succession of valley heads much depressed 
Aud penetrating that mass to such a depth that the passes from India to 
Tibet are never visible from any station fairly south of the perpe- 
tual snow. The Turkish watershed divides the waters of Tibet from 
those of Turkisidn, including Khoten and Kuhgar. The general 
plan of the mountain system of Western Tibet appears to consist of 
a series of parallel ranges running right across the breadth of the table- 
land in a direction so extremely obliqne to the general extension of the 
whole as often to confound the one with the other, or to convert tlie 
tomeverse directioii to a longitudinal one. Short transverse necks 
oonuecting the main ranges in some parts, and cross fissures cutting 
* LacUk. p, II, ' London. ISH, 
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Sir H. BAwUnsoB. 


throQgh them in others, together with projecting spnrs of a seoondaiy 
order, will snflSce to convert the supposed primary arrangement 
into all the existing variety of valley and drainage.«*Ihe great snowy 
peaks lying mostly on the terminal bntt-ends of the primary ranges, 
sometimes widen^ by lateral spnrs ; and the Tibetan passes crossing 
the low connecting links, whose alignment forms the main watershed, 
bnt not the main mountain-crest.” Sir H. Bawlinscn* recognises 
the nnity of the entire mass, and writes 
that the whole country between India and 
Tortaxy may be considered as a brood mountain range, the Him&lnya 
forming the anthem crest, and the Knen-lun the northern. Ibe 
direction of this range is from east to west, trending to the north- 
ward, while the panJlel chain which bonnds Siberia to the south, 
and tho bnter crest of which is the llan-slUu), trends somewhat to 
the south ; so that at a short distance to the west of Ykrkand and 
Kkshgar the great interior depression of Chinese Tartary terminates, 
and the bounding ranges coalesce in the elevated table-landof Pkmir.’* 

We have now come to the theory sot forth by Mr. Trelawny 
Saunders,* Geographer to the India Office, 
according to whom the summit of the Hima- 
laya consists of a doable range of peaks enclosing a series of valleys 
rnnning parallel to the axis of the moss, and which he would call 
the northern and sonthem Him&laya respectively. The first of 
the two forms the water-parting between the Ganges basin and 
that of the Sanpu. To the latter must be assigned nearly all the 
great snowy peaks which are seen from the plains of India, 
and which are separated from the former by the valleys already 
mmitioned. lliese valleys are comparatively elevated, and at 
length burst through the southern range by intersecting gorges. 
Both Herbert and Hodgson are set aside, and the great peaks are 
described as forming a chain, broken at intervals by intersecting 
gorges. ‘‘The upper valleys of the Sonpu, the Batlaj, and the 
Indus appear to form a huge elevated tiough separating the 
Himalaya flrom the northern part of (he table-land of Tibet and from 
the snowy range into which the table-land oontmets at its westom 
end.*’ This range is crossed by the Hastdgh, Kdrakoram, and 

* Sketch of the 


Mr. Srandete' theoiy. 


Moral 


'Saghuid rad BnnU in the Bast : London, 1876, p. 236, 
pratuns and Birer Basins of India ; London, 1870; 
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and CSuuigdionmo passes, and is romarkable for the groai length of 
its gbusen and the groat height of its peaks. The Indus forms its 
southom hose ns well as the northern base of the Himilaja. The 
Indus, Satliy, and Sanpn, " are the only rivers which, washing tho 
northern base of the Him&laya in channels paiallol to the range, 
break through the entire breadth of the range and water the plains 
at its southern base.*' Tho eastern base of the mountainous highland 
of Tibet is marked by tho Min river, and on the north-cast tho slope is 
defined by tlio basin of the Hoang4io. From the latter river west- 
ward to Uio Muxtigh tho Kucn-lun mountains descend to the pluns 
of Gobi from tho nortliem edge. Tboso unite with tho Him&laya, 
Pamir, and Hindu Kush in the lofty peak or knot called Pasht-khtfr 
or Tighdambash. Tho accompanjring map, prepared by Mr. Saunders 
for Mr. C. R. Markham’s Memoir on the Indian Surveys, will 
illustrate better than any further quotations his views on tho subject 
of tho relations of the groajb mountiun sjrstoms, as well as serve our 
own purpose. Mr. Markham* divides tho Himklayan system into 
Mr M. in— Li three great culminating chains, which he calls 

the inner, contial, and outer, running more 
or less parallel to each other from tho gorge of the Indus to that of 
tho Dihong. ** The lofty region of Great Tibet lies mainly between 
the inner and outer range, with the central chain, whence most of 
the riven of Northern India take their rise, running through Its 
length." The western extremity of his inner and most northern 
range is Uie ICinikoram, which separates tho Indus valley from the 
affluents of tho Lob-nor system, and tho eastern section is the Oangri 
mountains of the map, tho Nyenohhen ThangH of Hodgson and 
Ninjinthangla or Nyendihcn-tang-la of Markham, which oommonoea 
in peak or knot called Kailas. Parallel to the northern range mns 
the central range, the eastern section of which commences at tho 
Mariam-la pass near the KoiMs peak. ‘'’Here a oomparativoly low 
saddle connects tho northern and central ranges and separates 
the valley of the Satiaj from that of tho Brahmaputra. To the oast* 
ward the northern side i>f the central chain forms the southom 
watershed of the Brahmaputra, whilst on its southern slopes are the 
sontoes of many important rivers, whidi, fordng thrir way throngh 
tho southom dbain of tho HudUayo, eventually join the Ganges or 

* Tibet, p. xaiU., 1870. 
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the Brahmapotra.” The soothern eh^ is made np of the series of 
snowy peaks whidi, to the east, overhang Nepkl, IKkkim, and Bhnttn. 
Thus, Mr. Markham is at one with Mr. Sanndeni in Ms theory 
as to the Himklayon system, only substituting the terms inner 
or northern, central and outer or southern,” for the terms “Qsngti, 
northern and sonthem Him&bya,” nsed by Mr. Sanndms. 

A writer in the Caletttta Renew' has taken objection to the 

creation of the Eouthem dmin, which, **beinff 

Culentta Rttiem. . . . . , i . * 

occasionally nttorsected by nvera of moro 

remote origin, is not a chain at all, but a series of spurs running 

sonthwards from an extended line of elevation more to the north, in 

the neighbourhood of which the snid riTors rise.” He also suggests 

for the whole system the name Indo-Tibetan, correctly urging that 

it is undesirable to ^ve to the whole a name which belongs only to 

a part. Ho prefers simply to lay down two lines of watersheds, the 

northern corresponding for the most part with Mr. Markham’s inner 

range, and the southern extending from Chilis by the 2joji>la, 

Ramlncha, Niti, and No passes to the Loghalangla above Shikatse. 

Ho then examines the river basins and shows that Hodgson’s theory 

regarding them is in accordance with facts ; that these basins derive 

mnch of their water from certiun prominent peaks which, standing 

in advance — ^that is, southwards of the watershed — ore connected 

with it, and from whiih ridges with dependent span 'project that 

serve ns lateral barriers to the borins. The preponderating syndinol 

slopes of the ridges and spun which overmlo the effect of all 

other intervening ineqnalities of surface, however vast, oanae the 

sevcml gronps of monntain streams botiroon them to oemverge till 

they nnito and constitute a main river near the edge of the plains.” 

This is practically Hodgson’s law to-uffirmod in the foil light of all 

that modem research has shown ns regarding the geography of 

Tibet the K&rakornm and Kiishgar, a terra ineoffmia to our early 

writers. 

Both Mr. MarMum and Mr. Saunders have issued rejoindem 
AiJotsdsnolMr. Mink*' ^ critidsms in the CtdeMa Review iu 
hsmand Hr. Swnden. artides in the Qeografhieai Magaaiw? 

UsBiiaiT, 1877,0.146. • 87 U r. C B. Msikkim in May, 1877, aadlflr. 

BrnnSsnin Jnlv, 1877, Qeo. Usg. IV, 113, i7S,Loiidoa. TheotlwrBMttenineaatHSi 
vnsy between the lerlewer and Mr. Uoridiam are oadtted ae foreign to the inMeet 
of tUanoUoe. 
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Mr. dueflj oonfineshiniaelf to • defeooe of liii nao of the 

word ^ehoin’ «s applied to a aeriee of colminatingiidgea^ whethw iiiTen 
foroe their way through ita goigea or not ; bat Mr. Saondeta goea more 
ftiUy into the entire qaeation at iaane between him and the reviewer, 
and aapporta hia argnmenta by a restatement of hie viewa on the 
phynoal geography of the entire Hiin4Iaya>Tibetan qratem. For 
thia pnrpoae he drawa largely on hia ** Sketch of the Monntaina 
and River Banna of India,” already noticed, in which the theory 
of the aonthem chain of anowy peaka waa firat developed; and 
whether we agree with hia dednctiona or not, we most oonaider hia 
anmmary as a valnable oontribotion to onr knowledge of the 
subject. He recapitolates the arguments in favour of considering 
the line of snowy peaks a southern chain, and concludes that 
they are entitled to that name, ** (1) aa the culminating summit 
of the southern or Indian slope ; (2) aa the common oripn of a 
snooeaeion of rivers ; (3) aa cut off from the northern range by a 
sucoesnon of remarkable valleys, sometimes very long, sometimes 
very deep, and sometimes very broad and flat, and all containing 
considerable rivers running parallel to the chains which th^ divide.” 
He objects to the inclusion of the mountain ranges on both sides 
of the troughs of the Indus and Sanpn under the term Him&laya, 
the northern watershed of those rivers composing the oontreforts, 
buttresses and slopes or escarpments of the great central plateau whidi 
they uphold and from which they cannot be separated. The table- 
land is Tibetan ; therefore its southern slope cannot be called Himklar 
yan. The remaining portion of Mr. Saunders’ article will be noticed 
as we proceed. 

The latest contribution to the phyrical geography of the Himalaya 


Hr BUafand. 


is to be found in Mr. H. Blanford’s Manual* 
and Mr. W. Blafaford’s introduction* to 
the “ Manual of the Geology of India.” In the latter worl^ 
which may presumably be taken as giving Mr. W. Blanford's 
oonclusions on the subject, he oonriders the BBmilaya to form a 
carved bdt of mountains with th«r convexity to the southward 
which mark the southern scarp of the Tibetan plateau as the 

* niyalesl OMgnmiqr for the «M of IwUaa SehoSIs, GUcatta. ■Qdoatta 

1879, Lfbu ItelioiilabereBMmlMiedthatthatani.*nHise’, isuedhereforMolegloel 
imrposeo wUdi an not alm^a the aasM os those inteiided bj fsogiiu^MrSi Hs 
pnciae sMsoiaf dreads on the eoBtext. 
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Koen-Ion define the northern. Ihe weetnn terminal portion of the 
Himdlayan chain oomprisea a number of great ranges variondj 
named. It is donbtfal whether anj of these ^^shonld be considered 
the prolongation of the main HinUUayan axis, nlthongh, if any be 
really a continuation of the Himfilaya proper, it is either the Fir 
Panjal or the Zanskar range.” Qeologioal considerations would 
lead him to suppose that ^'the nuun range commences on the west- 
ward in the Dhauradhar near Dalhousie, and extends to the east- 
south-east till it rises into the main snowy range of the north- 
west Himklaya. Many geographers distinguish two paraUel ranges 
from the neighbonthood of Simla to the eastward; the snowy 
range proper, formed of the highest peaks (Saunders’ theory), and 
a more northern ridge, forming the watershed between the tnbetan 
plain and the rivers running to the plains of India. Others consider 
the latter to be the true Himalayan range, and look on the higher 
peaks as belonging to the spurs between the rivers flowing from 
that range. It is certain that the great peaks, such as Nandadevi, 
&0., art) separated firom each other by deep valleys, through 
which flow streams coming from the northern range, and that, 
although the peaks of the latter are inferior in elevation, the 
passes by which it is traversed are much higher; but it has not 
yet been ascertained whether the great peaks are on the strike of 
any continuous bond of rock, or whether they merdy consist 
of hard nndei left undenuded.” Ihere is little doubt that, until 
the geologist is able to assist u^ the question whether the line of 
snowy peaks should be considered a true diain or merely spurs 
from the main water-parting must be left undedded. Though year 
by year fresh materials are added to our stock of knowledge regarding 
the HimtUaya, they are yet too imperfect for ns to offer little more 
than a suggestion as to the views that should be adopted regarding its 
structure. A glance at Mr. Saunders’ map will show ns the vastnees 
of the subject, and that the Himfilaya of Eumaon and Ghohwfil, 
with which we are more immediotdy ccmcemed, is but a very 
small portwu of the great girdle of snowy peaks that nphdd between 
them the elevated plateau of Tibet Herbert showed os that this 
girdle, os seen from the plains of India, is not a continaoas line of 
paraUel ranges rinng mie bdiind the other, and inoreoring in elevar- 
tion until the series is dosed.in the fiurthest distance by the line of 
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8Dow-dad peaks ; bat that these peaks or groups of peaks are 
nunifioattoosfrom the line of uatavparting whkh itself is lower than 
the line of greatest elevation. Hodgson soboeqaentl 7 ex{dained the 
infloenoe of these groups of peaks on the liveiHijstMns, and Captain 
Stradiej showed ns tW the Hini41aya was the soath«n slope of 
the Tibetan plateau as the Kuen-lun fonned its northern slope. 
These are^ broadly, the more important additions to our knowledge 
of the physioal geography of the Himalaya that have been made of 
late years. To our mind the recognition of the unity of the entire 
Himklaya-Tibotan system is the most important of them al|, and that 
alone whioh will lead to practical rosnlts. Ihe division pf the 
Himalaya into ranges may bo allowed os a matter of oonrenienoe,bat 
should not be permitted to cloud the great foot that all are but vnriap 
tions in the southem slope of the great tabledand due to the influ* 
Mice of the elements on the materials of which they are composed, 
and to the disturbing action of subterranean forces. We can lay 
down the line of water-parting and the line of greatest elevation 
with some prednon, but must coll In ihe aid of the geologist and 
mineralogist to distinguish which amongst the ranges is entitled 
to be called the real main axis of the Hinddaya; and, until their 
labours are communicated to the world, must rest content with the 
somewhat aiintrary distinctions afforded by the prominence or other- 
wise of existing physical features. 

Seeing the misunderstandings that have arisen from a too loose 

use of words and phrases, it will be as well 
NomeiicUitiixc* . • . . 

to state here that we a<iopt the word * watei^ 

parting’ to represent the ridge whidi sepaiatcs the flow of water on 

either side of a range of hiUs.^ The word * range’ will indude a 

series of mountains or hills continuing in one direction along a 

oomnum axis, whether Inoken by duusms'or not; and the word *spar’ 

vriU be used of a ramification from a ranges whether oonneoting it 

with another range or sinking gradually into a {doin. 

The great mountain chain lying between Tibet and the plains of 
India is generally known to the natives of India by the tetm|Mkdr 
(monntain), to whidi th^ prefix the local name where sodi exists. 

*Tlw ase of tut mad in tUs lease ie oae oC the eobjeete o< euuUofeisr 
he t uee a the OUeatta lavlewar and lb. VatUan. Xhe f wMet (p. 147, nolo} 
obioeta that the oU word * watoMtaed ’ is saflWent. 
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Hie more edaoated give the name Hiin&chal^ (mowy-nuige) or 
Him&laya (abode of mow) to the mow-oovered nuiges ; whilst Euro- 
peans popularlj inclnde onder the name Him&Iaya the entire monn- 
tainoiis region Ijing between the gorge of the Brahmaputra on the 
oast and that of the Indus on the west, and between the upper 
valleys of the same rivers on the north and the plains of India on the 
south. A first glance at any good map will convince us of the 
general unity of the physical relations of the range within the 
limits oommoniy ossigned to the Him4lA]ra, whilst a closer examinar 
tion will induce ns to indude mnch more. For our part we accept 
the popular definition of the Him&laya as extending from the gorge 
of the Indus on the west to that of the Brahmaputra on the eas^ 
and from the upper courses of the main branches of those rivers 
on the north to the plains of India on the south, speaking of its 
connections beyond those limits os the western and eastern extensions 
respectively. 


It will materially aid the reader if we farther preface our remarks 

..... with a short description of the etlinicol and 

Ethiiicftl skciciL .... 

political divisions of its surfiice, and of the 

regions in immediate contact with it. We have arrived at some idea 

of the physical relations of tlie tract itself^ and shall now, at the risk 

of being thought diffuse, endeavour to trace the ethnical affinities of 

its iiiliabitants. Commencing, then, with the plain on the sonth, we 

find the provinces of British India flanking the foot of the Him&laya 

along its entire length from the 96th to the 72nd meridian of east 

longitude. Following the direction of the Him&laya from east to 

west, we And in Upper Ajsim a number of tribes speaking different 

languages and dialects, and so intermixed and blending Uie one into 


> The wofd Him^cbsl ^ delved from two Sanskrit wonts, * Aim* 

(snow) sad *ssA«ls* (mountain), mesning ‘snowy'inoiuitsin* or ' snowj^iange. 
Similnriy the woid HimAlsys ( ) todwiTod frem UAw* snd «alsys' 

(abode), meaning the ‘home* or 'abode of snow.* The pn^mr pfonnnelstioa is 
tbereiore Hiin-ApUj-s, not Him-s-Uj-n ss oommoniy obudns. The pleins^men speak 
of the Simln^jMiAdr, the Hscsnii-jpeAdr, and sometimes of the snowy-rmngit* m the 
Ami/(lee>jieA4n "The people snath of the HtmAleyn in NepAl cell ell snowy 
mowBisiPS Isf^r, by which they mean the highest points. They call the peeks 
that have mo snow iee/eiif , snd the low gnmnd under the esid they call 

jdUdi The leim HlBiAlaya is not naed by naeducsted people^ who only talk of 
the snowy moontsins as * Aei/iiei T. ifr/., 1872, p. 48. 
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tlic othpv tlh'it, beyond n mere rnrsi»ry ilo5iorij»iion, tlieir 
cannot be attoini»ted here. In the extreme north-enmt tlii\y are 
plaliw of Asta ami allied with or .are memiw'rs of tlicj (rihes inha- 
iJciiffal. hitiii^ the nei;;hlumriiig cd* whom iiioiv 

will W said honwifter. They Kpeak a language having an allinity 
with the great lianna-Tibelan grouj\ and are mere pagan savage?*. 
Along either .siile of the brahinnpntra in it? courses throiigli tlie valh'y 
we find the settled tribes ol Asnin sjieaking a language akin to llengiili. 
Though difierencci) exist tlicy ho closely re.st^inldo in habits and 
diameter tlie jicople of tho conU'iininous parts of Bengal tliat it is 
dilficult to draw a strict line of severaneo ladween them without 
entering into long historical and etiiiiical discussions *;niic out of 
place hero : many tiint arc now Hindu or Musalman Bengalis in all 
outward appearance can be shown to ho converts in r<?ceni times 
from tho pagan tribes in their neighbourhood of unmistakably 
aboriginal origin. The people of Ib'iigal, th(< Hat alluvial jdains of 
which lie along the lower courses of the Ganges and Br.'diinaputra, 
exhibit all the features characb'ristb- of a race inliabiting a region of 
tropical heat and moisture. Th(‘y an‘- small in stature, ol dark com- 
plexion, and clFeminate in chameter, living cliiefly on ric\> grown in 
the lowlands subject to annual inundation. Their dress is of tho 
scantiest proportions, consisting chiefly of one or two pierces of cotton 
cloth simply wrapped around their waist and shonldcm, and not 
wrought into any form of garment. Tle?ir heads ami feet are usually 
left bare. Their houses, coiistrnctecl of mats, lie scattcrinl among it the 
fliick groves of bamlms and palms that spring *ip In wild luxuriance 
on tho uncultivated ground. 

As we ascend the Ganges,' \v( f.nd a Jri(»r dimaio with greater 

eontrn.st8 lie! ween the si? miner and wiiitiT 
Plains uf Upper IniUa. ^ , * . „ i i 

teinp(‘raf ure, and a tsdlor, mf»ro manly, and more 

lobust raco, of who.so food tiie millets aad unleavened bread of wheat., 

barley, and other gmins form tlie principal element. Thidr clothing 

is moro elaborate uiid warmer tlian that of the. Bengali. All wear 

turbans, and those who can ufibrd it have short jackets fastening on 

the right breast in tho *;a.se of Hindus, and on tho Iclt breast in iho 

COSO of Musalmuns. Tlieir hou.sr*s are built of mud and arc eitln^r 

^ This account of the Hinrli'is in the plains is piartly )>ascd uii Elphiiistooc mid 
Notes hy Gcuend It. htj’aehejr. 

3 
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tiM or tliiitclKHi ill tlic vilinjroH, Imt in many of tlio towns ▼ayr snuill 
bricks arc nscd In tlio conatmction of tlio bettor class of tlwollings. 
Tbe country is open and nncncluscd, and almost the only trees nro 
groves planted n'^r towns and villages, with occasional patches of 
tihik (JSutea fnmdona) and bahul ( Acacia jnnglo. The pe<^ 

plo am mostly Hindu in religion end si>eak dialects of Hindi. On 
approncliing tbe Satlaj the language passes into Panjfibi, also 8ans> 
kiitic in its character, and wo find tho religion of tlie Sikhs the seal 
of tho douhlc disiionsation of Bmhma and Mnluimmad.* To the west 
of Uio Panjiib, or coimtry of tho five rivers, tlie religion of Ishhn 
predominates amongst a motley group of tribes of very varied origin. 
Tito name Hindustan, which is more correctly applied to tho north- 
ern Oangotic districts alono, may without impropriety bo need so ns 
to inclndo tlio entire tract below tho HimtUaya. Intersoeted by the 
innumerable streoms that flow from the mountains above it, watered 
by tlio copious foils of periodical mins, and enjoying a semi-tropical 
climate, tho great unbroken phun is thiu supplied with the hro great 
roqnisiles, heat and moisture, that are the necessary and certain agents 
for the development of vegetable life. We naturally, thoeforo, find 
an agricultural population often in the older settled parts extremely 
dense, and attaining to no small degree of dvilisation. (Sties 
and large towns are common, many with a popnlation of over 50,000 
souls ; and tho inhalntants, without coming up to a Enropean 
standard, enjoy consideraUo wealth. Literature, both indigonons 
and of European origin, is cultivated ; schools are nnmerons, 
and tho useful arts are highly advanced and eagerly followed. 
Tlie hot climate wliich induces a love of repose and fertility of soil 
which renders severe laliour unnecessary lias, in some measnre, 
modified the habits of ixiticut industry whicli are usually character- 
istic of on agricultuml population ; but tho dislike to change which 
marks tlioso communities in all parts of tho dvilisod world is 
nowhere more strikingly exhilntcd than in Hindustfin. Hie great 
wealth of tho country and its open and easily accessible character, 
together wijh tho insuperable obstades to union presented by 
differences in race and caste, liavc, for mai y centuries, subjected it to 
the reiterated attacks of foreigners. With very few exceptions all 
truly national government has censed to exist ; and froih what tittle 
iConnioBbaBk, llistsiy o( the Sikhs, p. tS, 
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we know regarding it, the people have emoD eanae to regret the 
snoceeaive changes of masters. India has never had in the whole 
oonne of its history so strong, nniversal, and jnst a government as 
it has enjoyed under the British since the memorable mutiny of 
1067. Englishmen may well point with just pride to the lengthy 
catalogue of measures attesting true moral and material progress 
that have been introduced during the last quarter of a centary, and 
have been assimilated by the people to such a degree that the advance 
— apolitical, moral, and social — ^madc has eclipsed all that had been 
previously effected under British rule. 

Taking the people of the phiins as a wliolc, t}a;ir ilotliing is 

cotton and their Food is vegetable, though 
aothing, food, customs, jj. , , , u- i t ? 

Mcsalniuns and some iltuclus eat meat and a 

few eat fish. The dress of the men, as a rule, is white, though they 
often wear coloured jackets ; the women, who have no other covering 
for their heads than a corner of the cloth that they wrap round 
their bodies, frequently wear bright colours, usually indigo blue, 
Turkey red, or satHower yellow. The Hindds presfTve their mous* 
tache, but shave their beards, and frequciiily their lioads, except 
a small scalp-lock, whilst the Musaimutis allow their l>c^ard8 to grow. 
The seclusion of women seems to be a custom introduced by tlio 
Muhammadans, but amongst all religions and races in Hindnstiin 
the position of females is essentially inferior to that of the other sex, 
with wdioin they do not mix in society. Marriages arc almost 
always contracted in childhood, and the betrurhed bride is always 
under the ago of pulx5rty. Amongst Hindds, a dowry is given with 
the daughter, though the practice of accc])ting a sum of money for 
a daughter is in many parts of the country gaining ground. Female 
infanticide has been rife in the Gangotic districts of Uppor 
India, due to the disgrace sappose^l to bo attached to the expression 
'father-in-law,* as well as to the groat expenses ordinarily consequent 
on the marriage of a daughter. The eduaition of women is 
absolutely neglected, and tlic efforts of Government in this direction 
have proved a total faihwe. Tlio men, however, for the most part, 
amongst the classes above those actually engaged in the cultivation 
of the soil, can read and write, and even the men who have not 
acquired those attainments ]> 08 scss tlie power of mental csdculution to 
a remarkable dogreo. Tlie Brahtiuinicail faith is with few cxcojitiuns 
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dominant tfarooghont Hindostin. Hie MnsalnUins are, however, 
numerous everywhere, and in some districts are in the majority. 
They belong chiefly to the Suni sect, but Shiahs are also found 
in certain tracts where the inflnence of powerful families of their 
persuasion b<'is> been felt. The peculiar modification of Hinduism 
adopted by the Sikhs is chiefly confined to that portion of the Pauj&b 
which lies cast of the Chin&b. To the west of that river, the great 
mass of the population is Muhammadan. Taking the people of the 
Panjiib proper, excluding Peshawar and the trans- Indus districts 
attache^! to the Leia and Muit&n divisions, we have a popaktion of 
t#‘n millions, of whom seven-twelfths are Musalm&as, four-twelfths 
arc Hindus, and ono-twelfth are Sikhs. Distributing them accord-* 
ing <0 race, Goncnil Cunningham' makes 3 per cent, of so-catled 
early Turanian origin, 27 per cent. Aryans, and 70 per cent, later 
TuraniuiJo. 


Eastern Uimdlaja. 


We shall now consider the ethnical and political divisions of 
the Himalaya itself, proceeding in the same 
direction from east to west. At the extreme 
cast wi have the same races speaking a Baima-Tibetan language that 
wo found in the plains, but a line drawn north and south across the 
!jrahmai>utra, in the general direction of the Dhansiri river, and 
continued southwards so as to leave Kachar to the west of it, would, 
according to Hodgson, divide them from the Alpine races of more 
pronounced Tibetan stock, as weU as from the so-called aboriginal 
tribes of the central Him&laya. These Barma-Tibetan tribes aro 
known as Abora, Bor-Abors, Daphlas, Akas, Mishmis, Miris, &c., and 
their Ciimmunities are reported to have a sort of rough republican 
constitution. This conjecture of Hodgson appears to be supported 
by the result of the most recent investigations. 

The country lying on the T4w'&ng route by the Dhansiri river 
from Askm to Chetong in the valley of tlie 
Sanpu, in the 92nd meridian of east longitude, 
lias beoQ ^traversed by one of the Paudits of the Great Trigo- 
nomotrical Survey, from whom we learn that to the east of that line 
tho Himalaya is inhabited by Lhoba Daphia tribes.* These men are 
remarkable for the abnormal development of the muscles of the arms 
and calvoB of the legs. They wear cylindrical-shaped hats made of 

> CilimiTiirfaAm's Arch. Bcp., 11., 2, 4. *3ec section A. of rcfcxcncct 

sttRchccl to this chapter. 


Esatern tribes. 
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bambnfli and (heir only garmont is a long blanket folded somewhat after 
the fashion of a plaid and fastened round the waist by a doth girdle, 
which is used as a quiver for their arrows, which all carry, as well as 
a bow dung over their left shoulder. The greater part of their legs 
and arms is bare. They wear no boots, but ornamental rings made of 
rope, fastened very tightly both on the wrisis and legs below the knee. 
They have a decided Tibetan caste of feature, high cheek-bones, and 
Chinese-looking eyes. They wear no hair on the face, but the hair of 
the head is allowed to grow to a great length, an J is drawn together 
behind the head and then allowed to bang down.^ Tliey appear to be 
distributable into two groups — those living in the great rice country 
to the north on the banks of the Sanpu, called Lho-kl^&ls, and who are 
independent of the Lli&sa authorities; and the ijhiy&r Lliobos, a wild 
race who inhabit the country through which the great river flows to 
Gaya, AB&m, and who may be identified witli the wilder tribes of 
Mishmis. The Miahmis are distributed into throe great divisions com- 
prising nnmerous clans — ^tho Chiilik&ta or crop haired, the Midhu, 
and the Dig&ru, each of whom have a separate dialect, and the last 
reside within British territory along the hills as far weat as the Dig&ru 
river. The Abors or Padams inhabit the country to the west of the 
Dibong river. They are described by their neighbours as exceed- 
ingly fierce and blood-thirsty ; like tigers, two cannot dwell in the 
same den. Their houses are scattered singly or in groups of two 
and three over the immense extent of mountains inhabited by them.'’ 
They manufacture the weapon called doo, and weave coarse cloth, 
which with manjU, beads, bell-metal cooking ve^^iels, female slaves or 
rather wives, and the breed of cattle called nvUhtxnB^ are exdianged 
for salt and ooorse cloth imported by the Miris from the plains. 
The Miris are more ciViliaed than the A^rs, and dwell in villages 
both in the hills and plains. The Akas or Hrussos live between 
the Miris and the Daphlas on the upper waters of the Sundari, 
and call themselves Tenae. The women of the Akas wear blue or 
black petticoats and jackets of white cotton of their own manufacture. 
Their faces are tattooed, whence the name ^^Aka” given them 
by the people of As&m. The males wear a girdle of oanework 
painted red, which hangs down behind in a long bnshy tail. Their 
staple food is ric^ but everything edible is made use of. Tho 

•O.T.S., lSlt,p.70. 
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DaphloB belong to the game stock, and all are mere pagan savages, 
debased, cmel, and treacberons, though in the last respect the Akas 
have a somewhat favoorable report. 

To complete oar review, we shall diverge to the south of the 
Tril«t of the ■onthem Brahmaputra and briefly notice the tribes 
water>*hed. inhabiting its southern water-shed.* In the 

extreme east we find the Khamtis or Shans, a tribe linguistically 
allied to the Siamese and Buddhists in religion ; next we have the 
Biugphos, or Kakhyens, and the Jilis, on the northern slopes of the 
Patkoi range, both of whom are pagans and speak n language 
intermediate between Barmose and l^betan. Farther west come 
the Ndgas, who are distributed into three great classes — the Namsang, 
Khuri, and Ang&mi. They are the most numerous of all the pagan 
tribes to the south of the Brahmaputra, extending from the Kopili 
ri\er in the meridian of Nowgong on the west to the meridian of 
Sadiya on the east. They bury their dead and appear to manage 
their afiairs in a sort of republicui assembly, lire Kopili rivor 
separates the Ndgos from the Khasiyas of the Jaintiya and Khasiya 
hills around Shillong. Hie Khasiyas appear to be on isolated group, 
spcsoklng a monosyllabio language whidi cannot be classed with any 
other of the same fomily. The form of government is republican 
and the religion is mere paganism. To the west are the Gdros, who 
also are pagans, though their language has affinities with the Aryan 
dialects spoken on the north, sonffi, and west The language, 
however, has a Tibetan basis, and Hodgson would include it in tito 
Bodo group, of which more hereafter. South-west of the Ndgas come 
the tribes of the Manipur, Lushdi, Tipnta (Tipperah), and Chitta- 
gong hills. From McCulloch and Damant we learn tliat there are 
numerous dialects in Manipur, and that the prindpal has a character 
of its own derived from the Ndgari. Hie inhaintants have adopted 
the Brahmanical faith. The people farther west are known os Kdkis, 
and appear to speak four dialects of a common stem-language > 
the Loshii spoken by the Daos of the Lnshdi highland, the Thadn 
in waAera Kachdr, the Edln in the same district, and the HgllAmi 
in the Tipura hUls. The Kdkis are pagans, bnt are gradually yield- 
ing to the inflnenoe of their Brahmanical neighbours, as indeed aro 
all the pagan tribes sunilarly situated in the An dm volley. We 
> SCO section P. oC nforenoes attached to this chapter. 
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now retain again to die tribes inhabidng tbo HimAlaja to die west 
of the Dhansiri river. 

Hie whole ooantry along the T4w4ng route from Asim to the 

Tiwing valley leading down to Ghetang 

on the Sanpn is under the rule of the Lh&san 

Jongpen of (he Chona Jang. The L&mas of the great lamasery of 

Tiiwting, however, own the country to the south of the range of hills 

which form the water-parting between the T&w&ng and Dhirang 

valleys, and are entirely independent of Lh&sa. Hiey manage all 

public business in an assembly of the prindpal L&mos, called the JCato, 

which is also the supreme court of justice. To the north, near the 

Chetang valley, the elevated highlands ore occupied by nomad tribes ; 

but to the south, in the Mon>yal or Snb-Him&laya, the country within 

which Taiv&ngis situated, the people are called Monpas or Hill Indians, 

and differ materially in language, dress, and manners from the Bod- 

pas, or people of Bod-yul to the north of Chona. The Monpas 

resemble the inhabitants of Bhnt&n on the west. They wear their 

hair closely cut round the hood, not in plaited tails os in Tibet, and 

as a covering have a small skull-cap of woollen cloth or felt. Instead 

of the long gown of Tibet a short coat is worn which reaches to the 

knee, and is fastened by a woollen girdle that invariably holds a 

long, straight knife. The people keep cattle, shoep, and pigs. Thus, 

the line drawn north and south by the Dhansiri river passes through 

this wedge of Tibetan territory, separating the BarmorTibetan tribes 

on the east from those who have a more pronounced Tibetan origin 

in the central BBm&laya and the so-called aboi iginal tribes of the 

lower Him&laya on the west. Hodgson assigns to the latter the 

name Tamnlion, but it cannot stand, involving as it does linguistic 

and ethnical associations which modem research has failed to 

» 

establish. 

To the west of the Dhansiri river we have the countries of Bhu- 
t&n, Sikkim, and Nepfd, all of which possess 
BhnUa, SikUm. ^ more or less established form of govern- 

ment.^ Modi has been written regarding the people inhabiting those 
countries which we can but very lightly touch upon here. The 
entire tract may be divided into three great belts, — ^the elevated region 
beyond the snowy range that is visible from the plains, mrying 
‘ See section C. of leteieaeee studied to this chapter. 
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from 10,000 to 16,000 feet above the level of tlic sea ; the central 
region, varyin;^ from 4,000 to 10,000 feet ; and the lower region, 
extending from the plains to 4,000 foet.^ To the central region are 
confined the Lhopus, Lepebds, Limbus, Kir&ntis, Munnis, Newars, 
Suiiwurs, Chopangs, Gurungs, Magars, and Khasiyns. To the lower 
regions belong the Koch, Bodo, Dhimnl, Kichak, Th&m, Donwar, 
and Pallah tribes. The inhabibints of the central region belong to 
a comparatively recent Tibetan immigration, whilst those of tho 
lower region, the so-called Tamulian aborigines, are apparently to 
bo ascribed partly to an early Tibetan immigration and partly to 
an Aryan source. To the north, along the entire line of ghdts from 
the 92nd meridian to the Jumna, we find tho Bhotiyas or Bod-[ms 
of pure Tibetan origin and Buddhists in religion. Bhutdn, the 
Lho-pato, Lho-duk, or Lho-mon of tlio Tibetans, is also a Buddhist 
country, as well ns Sikkim, tho Demojong of tho Tibetans. Nepal, 
called Palbo by tho Tibetans, is partly Buddhist and partly Brah- 
maniad in religion. In tlie central Himalaya of Bhutdn and Sikkim 
we find Uio LhopAs, Lepchds, and Limbus. The name ^Lhopa* 
seems to be a generic term signifying the people of Lho or Bhut&n, 
as ‘ Bod-pa’ means a person of Bod or centnd Tibet, and *Kham-pa,’ 
a person of Kham or eastern Tibet So also tho term ‘ Dok-pa’ is tho 
religious equivalent of the ten'itorial term ‘ Lho-pa.’ The Lepchds 
extend from Pandkha in mid-Bhutdn on the east into eastern Nopal 
on the west They are divided into tho Bong and Khnmba tribes. 
The women of both divisions wear a loose coat of the fibre of 
the silk-worm that feeds on tho castor plant, or of unbleached 
cotton with a wrapper of the same material around the waist 
to form a petticoat The men wear u robe of striped red and 
w'hite cotton cloth crossed over the breitst and shoulders and 
descending to the calf of the leg, leaving tho arms biire ; a looso 
jacket of red cotton cloth is worn over the robe by those who can 
atfbrd it, and both are bound round the waist by a red girdle. 
Some strings of coloured beads round the nock, silver and coral 
earrings, a baiubu bow with a quiver of iron-pointed arrows, 
and a long knife complete Uieir costume. This knife, called 
by the Lopchos and ^r/itpsa* by the Bhotiyas, is worn on 
the right side, suspended from the left shoulder, and serves as 
^ Better known as Hodgson's belts. 
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an a^e, hoo, spade, sword, and knife. The Lepch&s eat any 
flesh of bird or beast, all cultivated and many wild groins, and 
drink beer and tea. They are Buddhists in religion. Their 
language, though allied to Tibetan, is not Tibetan, and has a 
character of its own. They bury their dead ; though the Murmis, 
a tribe of the same country, first bum their dead :ind then bury 
the ashes. The Lepch^ are short in stature, averaging about 
five feet, bulky for tbeir height, and rather fleshy than sinewy. 
They Imve a fair complexion, pleasantly marked Tibetan features, 
and part their hair along the crown of the head. Botb sexes 
allow it to grow long ; the younger males allow it to l»ang loose 
over the shoulders, whilst ilni elder niahs and iVomcu plait it into 
tails, and the latter tie the ends with braid and silken cords and 
tassels. Like all Buddliist hill-tribes they arc very filthy ia tlicir 
habits, ablution being unknown. 

The Limbus are an Important tribe of the central Himalaya, 
found between the Ti^^ta on tlio east and the 
Limbiis. Diidh-Kosi on the west. The word ‘ Limbu,* 

according to Dr. Campbell, is a corruption of the term ^ Ekthumba,’ 
the correct name of this people, and used generally to designate 
the whole population of this portion of the Him&laya not included 
amongst the well-known divisions, such us Lepch&s, Miirmis, 
Bhotiyas, and Parbatiyos. Under the name Limbu ore included 
the Kir&ntis or Kiratis, Ekas, and R&is, and their country is 
divided into KinUi-des from Dudh-Kosi to the and Limbua 
from the Arun to Uie Konki river, which leaves the Ncp&l hills 
about twenty miles to the west of the Mechi river. Furtlier east 
and west they occur only in small colonies. Hodgson records the 
vocabulary of seventeen dialects of tho Kir&ti language, none of 
which are referable to the written Tibetan or Hindi. They are 
pagans in religion, though willing to pass themselves off as 
followers of Hinduism or Buddhists where those religions prevaiK 
llieir features, the absence of a beard, and the colour of tlieir 
skin, all show them to be of Tibetan origin. The Limbn wears 
his hair long, but does not plait it ; he carries a kukhri or curved 
knife instead of the 5an, and has a wide trousers and jacket instead 
of the robe and long jacket of the Lepeba. Botb tribes are found 
Qt elevations of from 2,000 to 4,000 feet above the level of the sea. 

4 
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Tlic Hay US or Yuhos prefer the lowest elevations in the valleys 
and occupy the central and lower ranges 
of the mountains of eastern Nep&l between 
the Arun river and the Konki. They are found mixed with the 
Eka division of the Limbus, but possess clearances and villages 
of their own. They differ from all around in language, religion, 
and habits, and are esteemed on outcast race by the Gur- 
khalis. They do not intermarry or hold intercourse with other 
tribes. The Bramhus, similarly placed in the Noakot valley to 
the west, speak a Banna-Tibetan dialect and are also pagans. 
The great bulk of the Murmis are found between the Nepal 
valley and the Dudh-Kosi, whence in smaller numbers they extend 
to the Tisia on the east and as far as twenty miles west of Katli- 
inandu on the west. They are divided into two classes: one 
from the Ni district in Tibet, and the other from the Tsang dis- 
trict ; hence the generic name Nitsung or Nishang applied to the 
whole tribe. They prefer elevations of from 4,000 to 6,000 feet 
and engage in pastoral and agricultural oi>erations, living in cottages 
built of stone and tbaicbed witli grass. They are Buddhists in 
religion and their language is akin to Tibetan. In their physical 
traits they resemble the Lepch&s, though somewhat tailor. The 
Newars compose the majority of the inhabitants of the Nep&l 
valley, but are not numerous beyond its limits. They are a shorter 
race than the Gurkhalis, and their appearance betrays their 
transmontane origin. The greater number are Buddhists, and the 
remainder profess the Bruhinanical faith. They possess a written 
character of their own and speak a distinct dialect, though the 
Buddhist portion also use Tibetan, in which their religious books 
are chiefly written. In the forests to the west of Nep&l, close to 
the plains, we have the wild tribes known as Chep&ngs and Kusundas, 
the former clearly akin to the B&jis of Kumaon. They speak 
a language allied to that of the Lhop&s of Bhutan. In the same 
direction are the Hinduised tribes of Khasiya, Magars and Oumngs, 
gcnerically known as Parbatiyas. They speak a language having 
a Tibetan basis, and into wUch many Hindi and Urdu vooables 
have been introduced. The Qurungs, like the Murmis, prefer 
elevations of 6,000 feet, jmd are partly pagan and partly Hindu in 
religion. The Magars are entirely Hindu in religion, and to them 
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belong the Hidpa clan so famous in later Nepdiese history. Both 
these tribes supply numerous recruits to the regiments in the 
British service, and to this is probably due the Indianised form of 
their speech. North of them we find the Snnw&rs, and on the west 
the Tbaksyas (Thakuris ?), and on the east the Pahris. Vocabularies 
of the languages of these tribes have been preserved by Hodgson* 
Hie Ourkh&Iis speak the Hindi dialect called Nep&lese Khus 
or Parbatiya. In summer they wear a sort of pantaloons callod 
pa^dmaB and a jacket or coat of white or blue cotton, and in the 
winter the same padded with cotton or lined with fur and fastened 
by a cotton girdle, which invariably holds the heavy, crooked knife, 
called kukliri* Turbans of dark cloth or loosely-folded cotton are 
used as a head-dress, or small tinsel, embroidered skull-caps. The 
New&rs wear a waist-cloth of cotton and a jacket of the same, or 
some woollen materials. Some adopt the Tibetan costume of full 
short trousers, a long tunic, and a fur-edged cap. The head-dress 
is a small skull-cap of black or white cloth thinly wadded with 
cotton and generally turned up an inch or so at the border. Tlie 
dress of the other inhabitants of Nep&l differ little from that already 
described. The women of the New^Ars wear their hair gathered into 
a short thick club at the crown of the head, whilst otliers have it 
plaited into a long tail. Flesh is much more commonly used by all 
classes than in the plains. The lower classes drink a coarse fermented 
stimulant called rakshi, and the higher classes, w'hen they can afford 
it, consume large quantities of tea. 

Taking now the tribes inhabiting the lower Himalaya to the 
Tribes of the lower north of the Brahmaputr; . we find on the 
HimOlays, extreme east the Deoriya Chutiya, the 

remnants of a powerful tribe, who though Hinduised in religion 
preserve their old language, which is , affined to the Barma- 
Tibetan group. Next come the Dhim&i, Kach&ri or Bodo, and 
the Koch. Hodgson tells us that in travelling between Owalp&ra 
in As4m and Aliganj in the Morang Tar&i of Nep&l one has 
pass through the country of the following tribes : — ^the Koch, 
Bodo, Dhim&I, B&bha, Hajong, Kddi, Batar or Bor, Kebrat, Pallah, 
Gangai, Mar&hi, and Dhanuk. The B&bha, Rddi, H&jong, Mech, 
G&ro, and P&ni-koch, are all affined to the Kachari or Bodo 
type. The last' six of Hodgson's list are doubtful and undefined 
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anil require furtlier investigation. The Dhinials are found in 
the sdi forest Letweon the Konki and the Tarsa, mixed with the 
JBodos^ blit witliout intermarriage and living in separate villages. 
The Bodos extend from the Surma to tlie Dhansiri^ and thence by 
Bijni and the Bhutan and Sikkim Tarai to the Konki ; besides 
occupying outside tlie forest limits a large proportion of central and 
lower A.s4in.^ The Rabhus and H&jongs are found in the Gw&lpdra 
district and are Hindus, whilst the P&ni-koch occupy the tract along 
the foot of tlic Garo hills and are still pagans. The Dhim&ls and 
some of the Bodos, Kochs, and Mediis are still pagans. The last- 
mentioned tribe is fonnd all along the Tar&i with the Kochs and 
Dhimals. Their dialect and religion differ from those of the neigh- 
bouring tribtis of the hills and plains. They are fairer than the 
Kochs and have strongly marked Mongolian features^ but softer 
than those of the Lepcha or Limbn, resembling more the Newdrs 
than the other hill-tribes of Tibetan origin. They live at elevations 
between 800 and 1,000 feet, and almost always keep to the forest, 
where they make temporary clearances. Their religion is connected 
with the Bhairava form of Sivaism. The Koch tribe is now nearly 
completely converted to IsUm or Brahmanism, and with their 
conversion have dropped their old name and language, speaking a 
corrupted form of Bengdli, in which, however, many of the ancient 
vocables are retained. The Pdni-koch, according to Hodgson, 
represents the unimproved primitive Koch stock ; but Dalton 
considers them a plains tribe driven upwards by the Aryan invader. 
Hodgson estimates the number of all religions at over a million 
souls. The settled Koch assimilate in their food and clothing with 
the Bengalis, and show no marked differences. The Bodo women 
wear garments of coarse silk, the produce of the worm that feeds 
on the castor-plant. The Bodo men and Dhim&ls of both sexes 
wear cotton clothes. The men wear 6ne cloth thrown over the 
shonldors and another w'rapped round the waist and drawn up 
between the legs. The female garment consists of a cloth wrapped 
aroupd the body and enveloping it from the arm-pits to the centre 
of the calves. Wooden sandals are worn, but ornaments are rare, 
though the women sometimes wear small silver rings in their noses 
and ears and heavy bracelets of mixed metal. Meat, fish, and 
^ See Hodgqpa's Aborigines of ludU, p. 161 , 
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Togetables are eaten by all, and beer made of rioe or millet is a 
favonrite beverage. TbAros and Denwan are found 'vreatwards in 
Nepfil mixed with the Mechis, and espedally the former in the 
malarious tract in the Gorakhpur and Tiriidt l^r&is along the foot 
of the mountuns where no other human being can live. Hiey, 
however, seem to be healthy, robust races. 

Hie mass of the people of the Boia district of Nepdl and the 

. _ British district of Knmaonbelonff to the race 

KunAUtotheTons. . „ , iru wl • 

genenoaUy known as Khasas or Khasiyas. 

In Qarhw61 they are more mixed, though the difierenoe is aoarody 

discoverable. The northern inter>Alpine valleys are, however, 

inhabited by Bhotiyas, who are decidedly of Tibetan origin. 

Amongst the Khasiyas there is a great admixture of immigrants 

from the pltuns, and most of the better dasses look down mth 

contempt on the purer members of the Khasiya class, who appear 

to represent the oldest inhabitfints of these hills, though now much 

modified by centuries of close connection and intermarriage with 

the more civilized tribes of the plains. Ihronghont Kumaon, the 

Kynnam of the Tibetans, the inhabitants dress and eat like those of 

the plains, the only difference being that to the north woollen 

materials find more favour, and (here is greater license in matters 

of food and drink. In Garhwal, which is known as Galdiya to the 

Tibetans and to the north as Chongsa, garments made of hempen 

fibre are common amongst the poorer classes. Hie language spoken 

throughout is pure Hindi, though for pnrposes of trade the Bhotiyas 

also use Hbetan, and amongst themselves speak a dialect of Hbetan 

origin. In (he land of marsh and forests which borders the plains 

we find the Thfims in the eastern Tarfii and the Bhaksas, a tribe of 

similar character, occupying the tract between Paranpur-Babna in 

the Bareilly district and Chandpnr in the Bijnor district Hie Bfijis 

in eastern Kumaon are akin to the Chep&ngs of Nep&l, and tiie 

LiUs and Bawats of the same tract are now absorbed in (he Hinduised 

population. 

To the west of the Tons we have a number of petty independent 
^ states known as the protected hill-states,” 

followed by British territory. Amongst the 
former the most important is Bisabr,* of whidi tiie northern party 
* See secUon D. of refSzenoes attached to this chapter. 
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colled Kunowar, or more correctly Knaor, the Kano of the Tibetans, 
marches "ith Tibet Hie people of upper Knaor are of Hbetau 
origin and Buddhists in religion, and correspond to the Bhotiyas 
further east Buddhism extends down tiie valley of the Satlaj as 
for as Sarahan, between which and Pangi is a sort of debateable 
ground common to Hindds and Buddhists ; but north of Pangi 
Buddhism prevails, and south of Safahan, Hinduism. With our 
approach to these Buddhist countries the curious custom of poly- 
andry appears. Commencing in north-western Tihri, we trace 
it through Bisahr and Lfihul, but find it confined to the inhabitants 
of the valleys of the central and higher ranges professing both 
the Bnddhist and Hindu religions. The cent^ tract is inhabited 
by a &ir, slight, and muscular race of mixed origin known as 
Kuneta, and akin to the Kbasiyas on the oast. To the south, 
in the portion adjoining the plains, the people resemble the 
inhabitants of the lower country, and appear of every shade of 
colour from dark-brown to a tawny yellow or yellowish-white. Hie 
hair is black and worn long at the sides and back of the head down 
about the ears, where it is cut short. The crown of the head is 
shaved bare, but moustache and beards are worn. The dress is 
a short coat of coarse cotton reaching to the knee, pleated in folds 
to give it fulness, and fastened round the waist by a girdle of 
the same material. A pair of cotton pdqdnuu and a sheet of 
the same material complete the hot-weather costnme. In winter 
these are exdianged for a pair of woollen drawers and a blanket, 
but the poorer classes remain content with a coarse waisb«loth and 
a blanket aU the year round. The food of the people from the 
Kill to the Indus differs very little in each tract, or, indeed, from 
that of the people in the adjoining plains. Wheat, barley, rice, and 
Tarious millets and pulses are grown in the lower hills, and to the 
north hardier varieties suited to a 8nb>arctio climate are cultivated. 
When the produce is insufBdent for the wants of the inhabitants, a 
supply M, imported from the lower districts. To the north, woollen 
homoHipan rephoee the £otton worn in the lower hills, and the girdle 
■npporfci an axe. The women wear a similar dress, the coat reaching 
down to the anda^ and the hair, done up in long plaits, is twisted 
into rolls and covered with.a piece of doth wouul like a turban 
round the head. 
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To tho west of the Satliij wo find the British torritoiy of Kulu 


Bstlsj to tho Indus. 


and Mnndi, tlio indopondent state of Clmiiibn, 
and tho territories of Kashmir and Jiunn.* 


Knia, called in Tibetan Nyangti and Mandi, lies along tho u)>i>er 
conrse of the Byia ; ChamHa, known to Tibetans as Pango, along 
tho R&vi ; and L&Iiul, tho ^betan Qarzlia, on Uio Upper Cliinnb. 
To the north in Ldhol and Laddk tlie pooplo are Bhotiyns or Bodpas 
of Tibetan origin, professing the Buddhist religion, and amongst 
them is a sorvilo race known as Bern or * low.’ Furtlior cost in Ifal- 


titian aro Tibetan Musalmdns who have adopted with their religion 
tho Arabic alphabet. All these have decided Mongolian fisitares, 
and are noted for their strength of body and power of enduring 
fatigue. In this respect Uic Baltis are somewhat inferior to Uieir 
Buddhist brethren in race. Hie men wear a coat of woollen mate- 


rial reaching to tho knees, fastened by a girdle, in which a knife is 
usually carried. Bound their legs, from knoo to ancle, tliey have 
coarse woollen leggings secured by a tape of tho same material wound 
spirally round tho log from tho ancle upwards. Tlic head-dress is 
either a quilted skull-cap or a fur cap with tho hair or wool inside, 
and with a largo flap behind which covers the neck and cars. Tlioy 
wear boots of felt with soles of sheep or goat-skin. Tlio women 
wear a black woollen jacket with a striped pnrti-eolourod petticoat 
and baggy trousers, and over all a skin coat witti tho fur turned 
inside. Tho hair is arranged in a nuinl>cr of small plaits, and is 
ornamented by a band of cloth, on which is 80%vn a number of tur- 
quoises and beads. Tho food of tho common {»coplo consists of thick 
barley cakes, though those who can afford it oat wheaten bread and 
drink tea and a fermented liquor called charuf. Tho name Kimet 
seems properly to designate only the piixed race in southern Knaor, 
but it is used for the population of the central tract in Bisahr, Kulu, 
Chamba, and Kashtw&r, whirdi borders on Lad&k. In Chamba wo 
find the Gkddis, who cross over into tho neighbouring territory of 
Kariunir and meet the lliakars or Takkas, tho chief cultivating 
doss in those hills, and y>parently in the same position with refeiv 
ence to other Hindds as the Jits of tho plains. In tho valley of 
Kashmir wo have tho Kashmiris, and amongst thorn tlie servile 
daas called Bital. To tho south-west, along the left bank of tho 


' Hco soctlon B. of isteiencos sttaclna to this clmptcr. 
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JIu'Iiiin, we have the Musalniiui Dognis^ called ChibliAKH^ and the 
Mitsalniun Sud ins of Punch. On the right, bank of tlic saino 
ri\er we Inivc Masahn&ii Oakkars, Satis, and Dunds. To the cast 
of the Chibhrdis conic the Hindu Dogrus, and amongst Uicm the 
servile trilK's of the Moghs and Duns, who arc scattered about 
i very where and fonn a coiisidcRiblc part of the population. TIio 
Dogma have a light-brow*n complexion, dearly-cut features, and 
black hair, which is cut to form a fringe below the turban. The 
hair is worn on tlic face. Hie Hiakurs are a w'^dl-niade mce, 
somewhat more powerful in body than the Dogra Hajputs, whilst 
the Mogba and Dniiis arc darker iii colour, sinallcr in limb, 
shorter in st:dnre, and loss bearded. Tlio food and clotliing differ 
in no marked respect from that of tlic bill-tribcs at a similar 
elevation to the east. Passing to the north-west of the Kushmfr 
valli»y wc como upon the Danis, an Aryan tribe called Brokpa by 
the Tibebuis, and most of whom arc Miisalmans, tliough the Dali 
section have ndopt< d the Buddhist religion, hinguago, and customs. 
They occupy Astor and tho trans-Indus Kashmiri district of Gilgit, 
ns w'cll ns tlio neighbouring Kaiijiid states of Nagnr and Hanza, 
and the Kashk&ra states of ChitnVI, Ysissnu, and Mastuj. Tliey are 
a strongly-built race, with decidedly Aryan features, wearing 
woollen garments, except among the higher classes, who wear 
cotton in summer. The ordinary costume consists of kouaers, a co:it 
reaching to tho kuecs and confine<l by a girdle, and a cap of w'oollen 
cIoOi about half a yard long and turned up at the edges until it fits 
the bond, the outward roll thus forming a protection against heat 
and cold. On their feet they have scraps of Io:Atlier put under, 
over, and around the foot, and kept in their place by straps of tho 
same material wound around them. A servile rnco is also found 
amongst them, known as Ddms, and pcrforiniiig tho saino duties 
ns the Dunis of Kumaon. To the south-west of Kaslimir, in the 
salt range, we find the AwiVns and Janjiihas, tril>es of Aryan origin 
Olid of considerable antiquity. From Uie Kali to the Indus, 
dialects of Tibetan are spoken to tho north. Hr. Drew iells^ usii 
tliai from near the Nunkuu group of peaks which form tlio wntciv 
jxirting between Uie Maru-wadwan and Sum rivers, *^and from no 
other s)iot in Asia, one may go westward throngli countries entirely 
* Northuni Carrier of ludini 20. 
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Mulinmmadan nfl far .tm Constaniinoplr ; e^islward anioiijv none l>ut 
Bndclkists, to Chinn ; and aoutkwnrd over lands whoro the Hindu 
religion prevails, to the extremity of the Indian peninsula.” 

Amongst tlie groat mjuntain groups comprising the western or 

trans-Indns extension nf <he JlimAlava, and 

AfgbAmVtdii, Jtc. . , , . t ‘ i,. i 

iridiiding the ranges known as tht? liindu 

Kusli, Karn>k<iram, and those connecting them with the Tian-slmn, 
arc several petty staU^s, regarding which much lias been learned of 
late.‘ T<» the south lies the country oallod Atghslni^il\n, the iiortli- 
eastom portion of which is included ii. Uk' western prulongntioii 
of the Himalaya, while the soiith-westeni pari is a inonntsiinous 
country confluent with the HiimHaya ou the one hand and extend* 
ing far in the opposite direction to the table-land ('f lVr.'»ia. To 
the north the boundaries arc ill-defined and vary almost from 
decade to decade. The autliority •‘f the rahs o** Kabul, in uiniiy 
places, depends on the forces at his disposal to coerce his unwilling 
subjects; but in 1870, the Afghan pioviiico of TurkistAn included 
the whole of tlie countries betueeu the Hindu Kush and tlio Oxus, 
comprising Baikh, Kundny., and Badakshdn, with their dependent 
.states. The seat of the government If Balkb, with cantonments 
at Faizabad. Karatigin, ou the iipj^or valley of the Surkhdb, pfiy^« 
tribute to Bukliiira ; also Durwaz, on the I^uji ia branch of ibo sanu!» 
river, and fc^hignan-cma-Ilofchan, on the Gliuinl and Murghdb rivers. 
Wakbiin is tributary to Budaksha.!, and south of it lies Kashkiira, 
also culled Cbitrnl. Northern KashkAm, including Ynssaii and 
Mastuj, is suborJinatf; to the ruler of souM.cm Koshkdra, who 
resides at Chitruh North of Gdgit we hav ^ the robber states of 
Hauza and Nagar or Kaiijml. South of Gliglt, in the valley of the 
Indus below Bariji or Bawanji, ore a numbe^r of tmall republic *, who 
manage their afl'airs in assemblies called .^hde, with wliich we may 
compare the similar institutions tu the opposite extremity of the 
Himalaya. Some of those, such ns Dare) and Hodar, owe a nominal 
subjection to Kashmir. Further south we come to the iudependent 
tribes of Buner and 8wui. West of the ludus, in the Kuiiar 
valley, arc the Eajaur and Dir states, and between them and 
the Hindu Kush range the country of Kafiristan.^ It may well 

* See section F.of reference* .attached to tlu* clmptcr. • Lately partially 

explored by Alajor Tauucr. Ii.£. 
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bo suppo«»ed iliat tliis nifr^ed tract, tlie lueoling-jilacc of the 
Turainnn, Iranian, and Arjaii rncos, presents many points of interest 
to *ho etlinognipher as well as to the geographer; but here wc can 
but Ycry briefly i to them, however important they may bo. 

Wo have alresiJy noticed an Aryan race, the Dards, occupying 
(rilgit and forming a part of the population 
Afglians. neighbouring states. Here they 

meet the great Iranian race, which, under the name TAjik 
or Galclia, form the bulk of the cultivating population of the 
MusalmAn states between the Indus and Jaxartes. History tells 
us tliat from the third century before Christ to the sixth century 
after Christ this tract was subject to the continucnl incursions of 
a Sk}i:liian race, traces of whom may bo st>en in the Brahuis of 
]3iiuchistan, the llazArahs of the Hindu Kush, the Gujars there and 
in India, the Gakkars and Kohisianis of the Indus, and the Jsits of 
India, and who havo continued to influence the entire history of 
this tract to the present day. In the eleventh century the Afghans 
were a small tribe in the Sulaiiiian mountains, of no iinpoitance and 
but little known. Since then they have increased so much as to 
have been able to annex a considerable extent of country, and to 
impose their language, Pukhtu or Pushtu, on the {>opiilations which 
they have absorbed. Along the Indus, Afghans occupy the villages 
as far as Batcra in 34° 63' north latitude, whore the Kohistixn 
commences. Tlie Afghans themselves arc tolerably fair, robust, 
and of moderate stature. They have long faces, high cheek-bones, 
and dark hair, which they wear unshaved. Their underclothing is 
of cotton, o%Tr whicli they throw a loose coat of woollen cloth, felt, 
or, more commonly, of sbeei>skin. They wear low caps on their 
heads, around which a cloth is twistixl to foiin a turban. Boots are 
generally wom, and they carry a matchlock, seymitar, and shield. 
Leaven<*d bread and meat are eaten by nil classes. The women arc 
rigi>rously secluded in the towns, but in the country, beyond the 
influence of the local mauivi or mullah, much more liberty is allow'cd. 
Tlie use of w'ine is forbidden, but in the lillls it is taken in secret, 
and that made in the Dtirel \'alley has more tlian a local reputation. 
Pushtu approaches the Pclilavi or Zendic form of old Persian on 
the one hand, and the Sindhi form of Priikrit on the other. It i.*^ 
spoken throughout Afghdnistan, and, with dialectal variations, in 
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Bajniir, Puiijkonii Dir, and Swat. Af^ifhans nro Suniii Muliam- 
luadans. 

Tlic Koliistiinis of tlie Indus claim an Arab disccnt nnd speak 
a lauj^iuigo diffc^rtmt from Pushtu and akin 
to Kaslikiiri nnd Dtirdiii. .Tlioy nrc fiiir 
nnd have sandy luiir, and arc of a robust moke. Tlioy wear a 
tight-fitting coat and trousers resembling somowluit Uioso of tho 
European, with a aip of brown woollen inaterinl in tiie form of a 
bag rolled up at tiio edgo^« Around the logs and the feet a goaUkiii 
is wound, kept in its place by a strap of ^outlier, the great-toe and 
tho hocl being left bare. A matchlock and sword nro always 
carried, and thoy are export shots. The women wear a loose jacket 
and trousers, and a cap of cotton or wool, over which thoy throw a 
wo<jllcn or cotton shoot when proceeding far from tlieir villugos. 
Unleavened brood of wheat, barley or millet (/lolcua sorghum) is 
eaten witli vcgctiblcs, milk, butter, or stowed moat Further north 
the [icoplc aro less pros[>orous and moro regardless of cleanliness. 
In some of the villages tlicro aro colonies of pastoral Gujurs, and in 
the Yassaii villages sotileiuonts of Ddms, who supply tho niusiGions 
and (huiccrs of tho country. Following next the Kunar valloyi wo 
Imvo dialects of Pushtu spoken in Bajaur and DIi* as fur as tho 
Lahori pass leading into Cliitral. Here it meets tho Koshkara, 
which is akin to tho Dardui and is of IVakritic origin, though many 
Persian vocables have been added. Tho pagan inliabitants of 
Kdfiristaii arc of Uio same race as tho Kttsl*karas and the Dards, 
and speak a language having an archaic Prdkritic origin. 

Moving further westward into Badukshan, wo coino amongst a 
largo Iranian ^lopulation spooking Pushtu 
ill tho souiii aud Persian in tlio nortli, and 
from Nurin an Uzbeg population speaking Turk!, and tho nomad 
Ilaasaralis having a dialect of thoir ow'n. On tho invasion of tlio 
Turks tho old inhabitants rctrouted into the more inaccossiblo valleys 
of the great ranges, and there founded the Qoleha states of Darwaz, 
Kuratigin, Shighnan, and Wukliun. In Darwaz and tho a<yoining 
jMurts of Budakshiin pure Persian is spoken or understood. Tho 
voailfies and graimnar of tho Galcbu proper sliow a strung afliiiity 
to Ddrdui, and many conjecture that, in its pure sbite, it must have 
been the intermediate link between tlic Iranian and Indian brunches 
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of the groat Aryan family ; that tlie dispersion tocic place from 
the ^ bdm^i--dunya^^ ‘ tlie roof of tl^ world/ the Indian bnuidb 
proceeding soutliwards and along the Kdbul river to India, whilst 
the Iranian branch cross'd tlie Pamir to the plains of Tarkistan. 
Towards the plains the Oalchas arc Bunnis, but in all the kill 
districts^ except Dsinviu, uiey are Shitihs. The Shiah is held 
in the same con tempt as the infitiel, and the Sunni esteems it a 
Ikoly and rightf^ous act to &4pinre and sell his less orthodox 
fellow-bclicver into slavtjry. Amongst ♦he tribnte paid by the 
hill stages to ilio Afginui governors of Biidakshan and to the Wuli 
of Bukliura, not the least important parts are the troops of fair- 
coinplexurned girls from the upper valleys of the Galclia states, and, 
when prociiiublt., pogan lv!ys from Kafiristdn. Uzbegs are chiefly 
found in the country, and Tajiks in the towns along tlic plainly 
below Badaksbdn and in Turkistan ; the ibnuer invariably speak 
Turki and the latter Pei*8ian, or dialects with a number of Persian 
words in thorn. In Wakbdn Iho men wear browm woollen coats and 
trousers, Laciaki boots, and a scanty cotton tiurban, eitlier blue or 
white. The women lici^o also dnss much like the men, and, as in 
(vhitrdi, vroav their Iiut in long plaits. Tlioy have Jewish noses 
and are not very faii^looking. Kirghiz are found along the eastern 
slopes of th.o Tiaii^slian and (he northern slopes of the Pamir and 
Kueii-lun ranges in Chinese Turkistan. Tho Alai "Kirghiz of the 
Piiuiir have a bad n*piitation ns robbers. East of them lie tlie great 
uninhabited steppoe until >ve come to the country near Kanjud, 
which is rendered unsafe by tlic raids of the people of Hanza and 
Nagar. Furilier east we liavo tlie Chang-thniig highlands, occupied 
by the roblier Bhotiya tribes of Changpds, speaking a Ti1x^tAn dialect 
akin to Zanakdri. The dress of the male Kirghiz inhabiting tho 
pastoral slopes of tho highlands soutli of Yarkand and Kdsbgar is not 
different in any material degree from that of tho other inhabitants.^ 
Their women v ear as a head-dress a white cloth rolled evenly 
and regularly round a skull-cap of red or other bright material, 
with lappete over the ears. Tlie end of the turban is drawn down 
and passeil over the lappets and under the chin, and the coat worn 
is a dressing-grown of wadded and quilted cotton. In the plains 
the winter dress of the females comprises a fur cap of black lamh*s 
> Gordon : lEbol of the Worid. 
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wool with a trimming of tlio fur^ and a crown of coloured silk or 
cloth worn over a square of maslin which forms a veil. The coat 
worn is full and long, and tho boots are of embroidered leather 
With high heols. The tiair is worn either in two long plaits or in 
ringlets. Tho men wear a cIose*fittIng cap lined with fur and 
tamed up at the bottom. The coat resembles Uiat worn by tlio 
women, only it is fastened by a cotton girdle, and the lioots are 
worn long and plain, with felt stockings. In wintt^r, sheepskin 
with the wool attached is the uuiv'ersal maU^rial for clothing. 

To Projcvalsky wo are indebted for an account, of tho people 

^ , around the lake country of the Tarim near 

Ksm-kurchina ^ , . . . ^ i 

Lob-nor, to tiie nortli of Uio Altyn-TAgli, 

and of those inhabiting the eastern extremity oi‘ the Kuendun 
near the sources of tho Iloang-ho. The fohneri present a strange 
mixture of facial types, some of which cjill to mind a Mongolian 
race. The prevailing chcuacteristics are, howjwer, Aryan, though 
far from pure. ♦ ♦ In height they are nithcr below Uio average ; 

frame weak and hollow-chested ; cheek-bone.s prominent and chin 
pointed; beard scanty and o VE9^iagnole; whisker even smaller; 
luiir on tho face generally of feeble growth ; lips often Uiick and 
protruding ; teeth white and regular and skin dark, whence 
their name Kfera-knrchin may bo derived.” Th<nr language is 
said to resemble closely the dialect of Khoten. The clotliing of 
the lako-dwellers is made from the fibres of a Bi>ecio8 of aiclepuuj 
and consists of a loose coat and trousers with, in winter, a sheep- 
skin cap, and in summer one made of felt, 'n summer the feet 
are uncovered, and in winter shoes of untanned hide are worn. The 
coiits in winter are lined with duckskins dressed in salt. Fish, 
wild-fowl, and the tender shoots of reeds are their principal food. 
All profess the Muhammadan religion.' Tho inhabitants of the 
country along the Tarim towards Korla appear to bo also of the 
same race, though comparatively m ore civilised. 

To the north-east, towards the Yellow river, we have the K&ro- 
Taiiguians, a race apparently connected 
TAra-Tungotans. Tibetans proper. Tliey are more 

robust in fonn, greater in stature, and darker in complexion, than 

^ From Kulja actoss the TUn-ehAa to Lob-nor : London, 1879, pp. 44, 166. See, 
farther, section Q. of references attached to this chaptor. 


TAra-Tangntans. 
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the Tungiitans of Kon-su. Their hair is black, but the head is 
sliuvod clean and no pig-tails are worn. The eyes are dark and 
large, never narrow like the Mongols ; the nose straight and some- 
times aquiline and also sometimes retreuasde; the lips thick and 
protruding ; the cheek-bones not so prominent as in the Mongol ; 
the face long and never flat, and the skin tawny coloured. Tlic 
language is akin to Tibetan. The dress in summer comprises a 
long, grey, woollen coat reaching to the knees, boots, and a low- 
crowned, broad-brimmed, felt hat. In winter a sheepskin coat is 
put next the skin, and the upper part of the legs is usually left 
bare and also the right arm and part of the right breast, the right 
sleeve being sJlowed to hang down empty. Tlie women dress like 
the men, and all live in tenb^ made of black, coarse, woollen cloth, 
whence tlio nsime KAra ((t black )-Tangiitans. They are met as fur 
as the Murui-ussu, the extreme point reached by Prejovalsky.^ Of 
the people between the Hoang-ho and Brahmaputra very little is 
known beyond the fact that they are of Tibetan origin and chiefly 
Buddhists in religion. Pamutan near Bathang, which lies in about 
99® east longitude and 28® 50' norili latitude, is the most westerly 
point attained by Mr. Cooper* in his memorable journey from Han- 
kow towards the frontier of India in 18G8 ; and Prun, in the Mishmi 
country, the most easterly point reached in his attempt to penetrate 
the intervening ranges to China in 1870, leaving a space of about 
120 miles as the crow flies unexplored and unknown. 

We have now briefly sketched the diaractcr of the countries 
and peoples encirding the great elevated 
area which from Ladik on the west to tlio 
Chinese frontier is known as Tibet, and is entirely under Chinese 
influence. The tme name of this traSt is Bod-yul or Bod-land, 
and the people Bod-pas, cormpted by the Indians into Bhotiyos, a 
name now applied to the Tibetans living on the borders between 
India and Tibet, whilst the people of Tibet proper ore called 
Huniyae and the country Hnndes. The eastern division of Tibet 
is known as Kh&in or Kham-yol, sometimee called Bod-chen; it 
extends from the frontiers of China to about 95® east longitude. 
Central Tibet or Tibet proper is called Bod at its eastern end, and 

> llonRoUa, PrejeTalskj : LondoD, 1876, II^ pp. lOS, 801. •TnTds of 

a Pioneer of Conuaerce in Pig-tail and Peltiooato : London, 1S71. 
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ff-Ntiri or N&ri at its north-western md ; the former division boing 
tlie shorter of the two, bnt perhaps broader and more dvilisod and 
populous. A line drawn from Darjiling northwards would apparently 
separate Bod from Nuri. The central part b also oallod U-Tsang 
from tlie two provinces of U and Tseng in which LIAsa is situated. 
Nuri is divided into the three great districts of Mrug-yul, Khonom, 
and Mar-yul.* The first inarches with Ncp&l almost to its wostom 
boundary ; the second extends along the Britidi frontier of Kumann 
and Garhw^ and that of the independent state of Bisabr ; and tlie 
Inst induded western Tibet and the Kashmiri states of Balti and 
Laduk. The physical characteristics of this tract have had tlie 
effect of isolating its inhabitants, who are distinct in race and 
language, from all the nations wo have described, and find their 
affinities in the Tangutans of tlie nortli-eastcm Kuen-Iun already 
noticed. Hiey are broadly built; have dark hair, scanty beards, 
high cheek-bones, oblique eyes, complexion fair amongst tho better 
classes, dark amongst the lower, who are more exposed to tlie 
weather. To the east in the warmer valleys they are agriculturists, 
and to the west and north follow a (lustoml life. The costumo 
varies in tlie different provinces and with the means of tlie person, 
but as a rule the men in the wilder parts shave the hood dean like 
the Ktua-Tangutans, whilst the more settled allow it to grow long 
and plait it into a queue or tail like the Tangutans proper. To the 
east Chinese fashions are in vogue, and to the west the common 
dress is a coat and trousers of undyed woollen material with boots 
to the knee. Tlie Lamas wear distinctive dret ses, red or yellow 
according to the sect to which they belong, and the wealthier 
indulge in coloured broad-cloth garments of English or Russian 
manufacture. Barley porridge, tea and meat form the staple food 
of the people, and chattel or beer, a simple infusion of malted barley, 
is of universal nse all over Tibet. 


Having completed our review of the nations inhabiting tho 
HimiilayB and the snrroandlng country, we 
may now briefly notice the natural distribution 
of the several great races that have come under onr consideration in 


Genenl distribaiion. 


> From Captain Henry StTaclie 7 *s pftper on the physical geography of Western 
Tibet, London, 1854, still onr best Mtnmtyontbesabject. A more detailed account 
will be giren hereafter in the Oasetteer poftioa of thia memoir : soe also seotioii U. 
ol referenoes attached to this chapter. 



40 


tnMXLATAK DISTniCTS 


tlie Rpociul traetM that each now occnpiea. Tlie extraordinary ri/^onr 
of tho cliiiiuto and tlio physical barrier that exists between Tilnd 
and India sufficiently explains the absence of ctlinical or politicsil 
relations between the hvo countries. Accident has ^ven the Indian 
state of Kashmir political preponderance in western Tibet, but the 
etiinical distinction still remains, and will probably ever continue. 
Tlio climatic condition of eastern and nortlicm Tibet allows of a free 
migration of the inhabitants from one part to tho other, which is 
shewn in tlie common origin of tlic people of those countries to 
die present day. Turks and Tartars occupy tho country callcil 
Tnrkistun, similar in character to their original homos ; but in 
proportion os tho climatal conditions become Indian, so docs die 
population become Aryan. Hie Tartar is the child of die rugged 
bleak steppes ; and when we approach the cold and wooded 
mountains we come on tho Hindu eleinoiit at its inaxinuim in tho 
tract around die sacreil sources of tho Jumna and tho Ganges, 
gradunlly diminishing as we move eastward toivards die excessiA’cly 
moist though warmer valleys of the Nepiil and Asiim HimAlaya, 
where they are replaced by races akin to the people of eastern Tibet 
and Siam, and on the west meeting the Imnian and the Tartar in 
the trans-Indus ranges. To tho nordi of die Kuon-lun the Mongol 
and Chinese convorta to Muhammadanism, called Tunganis, and in 
western Tibet tho Mahamm.-idan Balds, divide the Buddhists from 
tho followers of Islam. In tho valleys of the affluents of tho Oxus 
and the Kabul liA’cr we have an Iranian race of Golchas or Tajiks 
driven upwards by political disturbances and mixing witii an indi- 
genous mountain race of Aiyan extraction. The rigorous climate 
and scanty cultivation which prevents tho intrusion in any numbers 
of a southern race also debars the tribes inliabiting die higher hills 
from making any permanent occupation of the lowlands. Like their 
favourite domestic animal the yak, the Himalayan monntaineen do 
not thrive at low altitudes, nor can plains-bred men or animals widi- 
stand for any time the orotic cold and rarefied mr of the more elevated 
regions. Tims, there b a dear connection between the distribution 
of the nations that are found in the Himdlaya and the physical 
characteristics of the regions that they oocupy ; and if we had ti»"f to 
pnirae die snbject further, it might be shown that the orograidiical 
oonditione of a tract have 'materially inflnenoed its history, 
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•nd religious, and the social and moral character of its inhabitants. 
Ihe disposition of a people towards peace or war ; their migrations ; 
the difihsion of thdr language ; their habits, pastoral, agrioultural, 
or oommerdal ; the extent of their inflnence — all depend more or 
less on the physical peculiarities of the country that they inhabit. 
And not only is man so aflTected, bnt the entire fiuina and flora obey 
the same lawrs, so that die skilful naturalist can from a plant or OTen 
a butterfly describe the general diaracter of the country of which it 
is a native, and vriih it the customs and maimers of the iuliabitaiits. 
For the nature of a country, whether mountainous or level, the 
direction of the great ranges, the length and line of coast, the 
position with regard to the equator, the relations of land and water, 
and the drainage systems, are all primary agents in the distribution 
of organio life and of the infloenoes which govern all atmospheric 
and climatic phenonieaa. 


6 
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RBFBRBNCB8. 

TU folUnrinf Hat of roforonoa to booka beorlnf on ttie goQfrmpblcal Md othnologioil aoUeialD 
tho proeoding obapter fa not Intendod to be csheuatlve^ bat almpljr to ftunlab a guide to the 
bibllQgraplij of the eouotriea within nnd a^fotnlnf the IIliiiAtojn. end on](j toctadoa eudi 
worka aa are ordinarilj procarable. 

Seotion A.— Eastern Asam and Tibet. 

(a)— 1VDO-CR1JIB8B FBOVnSB. 
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8., 489. 

10. OiBcial narrative of the expedition to explore tho tnde routes to China rid 

Bhamo under Major Sladcn. Calcutta, 1870. 

11. Tiwvels of a Pioneer of Commerce in Pigtail and Petticoats : an overland jonr- 

ney from China towards India, by T. T. Cooper. Ix>Ddon, 1871. 

12. Journal of an attempted ascent of the river Min to visit the tea-plantationa 

of the Fukhien Province of China, by G. J. Gordon. J. A. 8., Ben., IV,, 653. 
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Haring, Anamaae, Japaaeae and Corean, bj Bot. W. Brown. Ihid^ 1,023. 
89. Beacription of the tomb of an Ahom noUe, hy C. Clajton. IM, XVIL, 
i, 478. 

40. Note on Ohargaon in Aalm, bjj. M.Fonter. /Kd; XLL, 1., 82. 

41. Vote on the Singphoa, bj Ool. 8. F. Hannaj. Galentta, 1848. 

42. Beport of a lieit by Oapt. Fetch to the Singpho and Naga frontier of Lakim- 

parinl848. 8eL pi^m, HiU tricta, p. 266. 

43. Bemarki on the Indo-Ohineae alphabets, Dr. Baatian. J.BJL S., III., ii. 

Section C.— Bhatan, Sikkiin, Nepal 

(a)— BHUTiv. 

1. VarratiTes of the Hiision of George Bogle to Tibet (1774), and of the jonmey 

of Thomas Manning to Lh4ia (1611*12), by C. B. Markham. London, 1676. 

2. Notes on Dr. Hamilton's Missions to Panikha in 1776 and 1777. 

3. Account of 'an embassy to the court of the Teshoo Lama in Tibet and a journey 

through Bootan, by Oapt. S. Turner. London, 1806. 

4. FOorungeer Gosseyn'a residence at Lblaa in 1785. As. Bes., I., 207. 

6. Account of Bhutan, by Kishan Kant Bose. As. Bea., XIL, 128. 

6. Beport on Bootan, by Oapt B. B. Pemberton. Calcutta, 1839. Journal 

of the Mission to Bhutan, 1837-38, under Oapt. B. B. Pemberton, by W. 
Griffiths, M.D. Calcutta, 1847, and J. A. B., Ben., YIII., 208, 251. 

7. Beport on the state of Bootan and on the progreu of the Mission of 1863-64, 

by the Hon’ble Ashley Bden. (hdcutta, 1864. 

8. The last four are reprinted in 'Politioal Missions to Bootan.' Calcutta, 1866. 

9. Bootan, or the story of the Dooar war, by Burgeon Bennie, M.D. London, 1866. 

10. Papers relating to Bootan presented to FariJament No. 13 of 8th February, 

1865. 

11. Further papers relating to Bootan presented to Parliament. No. 47 of 15th 

February, 1865. 

12. Visit to Dewangiri, by B. Dalton. J. A. 8., Ben., XVIIL, 66. 

18. A Military report on the country of Bhutan, containing all the information 
of Military importance which has been collected up to 12th July, 1866, by 
Lieut. C. M. Macgr^r. Calcutta, 1878. 

(5)— Bxmii. 

li Qimilayan Journals : notes of a natnialist in Bengal, the 8ikkim and Nepal 
Himilayas, Ac., by J. D. Hooker. London, 1856. 

16. Notes, chiefly botanical, made on a joumay from DarjeeUng to Tonglo, by the 
same. J. A. a, Ben., XVIIL, i, 419. 

Ifl. Notes on a tour in the Sikkim Himtlayan mountains undertaken for the pur^ 
pose of asce r tain in g the geological fonnation of Kinchinjanga, by W. & 
BherwilL iM, XXIL, 640, 6li. 
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17. Journal of a trip midertakea to explore the gtadere of the Kaachiojiiiga 

gioap, by Major J. L. ShenrUL Uid, XXXI^ 467. 

18. Diaiy of a journey through Sikkim to the frontiere of Thibeti by A. Ghmpbell. 

IM, XXL, 407, 477, 663. 

19. A journal of a trip to the Sikkim, by the eame. IM, XVIII., i., 488. 

20. Bontea from Daijiling to Tibet, by the same. Ibid, XVII., it, 488. 

21. Itinerary fnmi Phari in Tibet to Laaea, with appended routea from Darjiling 

to Phari, by the aame. Ibid, XVIL, i., 257. 

22. Notee on eaatem Thibet, by the aame. Ibid, XXIV., 262. 

28. Beport on a viait to Sikkim and the Tibetan frontier in 1878, by J. Ware- 

Edgar, C.8.L Calcutta, 1874. 

24. Sikkim, with hinta on moontain and jangle warfare, exhibiting alao the faciU- 

tiea for opening commercial relatione through the hilla of Sikkim with 
Central Asia, Tibet, and Western China, by Col. J. C. Qawler. London, 
1878. 

25. A abort aooonnt of the Gooch Debar State, by Capt. T. H. Lewin. 

26. The Indian Alps and how we croaaed them. London, 1876. 

27. Note on the Meohia, together with a email vocabulary of the languarge, by Dr, 

A. CampbelL , J. A. S., Ben., VIII., 623. 

28* Note on the Lepchaa of Sikkim, with a vocabulary of their language, by the 
aame. Ibid, IX., 879. 

29. A note on the limbooa and other hill tribes hitherto undeaoribed, by the 

same. Ibid, IX., 595. 

30. On the literature and origin of certain hill tribes, by the same. Ibid, XL, 4. 

81. Note on the Limboo alphabet of Sikkim, by the same. Ibid, XXIV., 202. 

82. Ethnology of India, by Mr, Justice CampbelL Ibid, XXXV., 1. 

88. Specimens of the languages of India, including tribes of Bengal, the Central 
Provinces, and the eaatem frontier, by Sir O. Campbell. London, 1874. 

84. A sketch of the modem languages of the East Indies, accompanied by two 

language maps, by B. N. Oust. London, 1878. 

85. A comparative dictionary of the languages of India and High Asia, by W. W. 

Hunter. London, 1868. 

86. A grammar of the Bong (Lepcha) langoigo as existo in the DorjeUng 

and Sikkim hills, by O. B. Mainwaring. Calcutta, 1876. 

87. An aooonnt of the kingdom of NepA, by Vpiher Ouiseppe. As. Bee., IL, 807. 

88. An aooonnt of the kingdom of Nepal, being obeervaticiia made daring a aaiasioii 

to that country in the year 1798, by Colonel Kirkpatrick. London, 1811. 

89. An account of the kingdom of Nep41 and of the boose of Cknkha, by Franclf 

Hamilton (formerly Bnctaanaa). Edinburgh, 1819. 
lOii NanatiTe of a five yean* naidenoe at NepO, from 1841 to 1848, by T. Smith. 
London, 1862. 

4L A journal to Kathmandu with the camp of Jang Bahadoor, by Lawrence 
OUphaat. London, 1882. 

48. History of Kepdl, translated from the Farbetiyn by Mnnehl Shew Shnnker 
Singh and Flandit Shii Gunfaaiul and edited by D. Wright, M.D. Cam- 
bridge, 1877. 
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48. Nep41Mti people, x«Ugte,eii 8 tont,flodag 7 fbotoa 7 , 1)7 l>r.01d^ Loodoiii 

1879. 

44. Memofuidiim leliitiTe to the eefca Sesia of Kepil, 1^ BL B. Hodgson. J. A» 

a, Ben., XYU., it, 646. 

45. Bonte tram Ksthnenda.to Dsijiling, by the asina. IM, 684. 

46L A cnisoiy notice of Kejakot, by theseme. /M, IX., 1114. 

47. Selcctioiui from the reooids of the QoTemment of Bengal, No. XXVIL 

48. Qnelitj of the KosIb of Bep41. J. A. 8., Ben., T., 869, 

49. Bspen on the oolonisattoo, commeroe, feogrsphj, Icc., of the Himalejn movn* 

tains and Nepdl, by B. H. Bodgaon. London, 1867. 

(d)— B thkoloot. 

Sa ITotlcea of the lengoagea, Utemtave, and religion of Nepll and fhihet, by B. 
K HodgaoBu An. Rea., XVI., 409. 

61. On the aborigines of the Bimflaya, by the same. J. A. 8., Bexu, XVI, 1236, 
and XVU., L, 78. 

63. Origin and c1aaai6catien of the military tribes of Kepil, with a tabular Tiew 

of tiie tribes, by the same. Ibid, 11, 217* 

£8. Ob the Cheping and XhaOnda tribes of Nep4l, with a Chepdeg Tocabnlary, by 
the same. i6iJ, XVIL, il, 660. 

64. Curaory notice of I^iyakot and the remarkable tribes inhabiting it, by the 

same. i6id, TX., 1114. 

86. On the tribes of northern tlbeh Uorsok ahd Sittn, by Che same. Ibid, XXIL, 
191. 

86 . Ontheoolonisationof the Himalaya by Bvopeans. 8 el.Beo.Ben.,XXVlI.,p 4 1 . 

67. On the eommerce of Kepll. i6td, p. 11. 

68. The preoeding aeren papers haTe been reprinted In * Rssays on the langoagee, 

litemtue, and religion o! Hepil and Tibet.* London, i874. 

89. Clsasiflration of the NewAm or aborigines of NepAl Froper, preceded by the 
moot aothoritatite legend relatiTe to the origin and early history of the 
race, hy the same. J. A. 8., Ben., nL, 218. 

60. ComparatiTe Toeabnlary of the ae^eral languages and dialects of the eastern 

8iih>Hl]nalaym from the BAU n Ghagra to Ihe Dhanari, by the 
IHd, XVL, 1244. 

61. Ethnography ead geography of the Sab-HiniAlayaa, by the same, with a 

▼ocahitlaiy. i6fd, XVll., 1., 644. 

62. On Ihe Tibetan type of mankind, by the same. iM, XVII., ft, 222, 680l 
6X A brief noUi m Indian Ethnology, by the same. /M, XVllL, 288. 

64. On the aborigines of nofth-aaatem India, by the aune, with a oompemtiTe 
TOOihiihtfy of llhelKn wri tte n and apekon, DhtftiAl, Bodo and Giro. Md, 

m. 

68 . On the origin, hMation, eieed, ewtomA diaiKstaan^ 

hedo and Dhimil peo^e, withaganeml deacriptioD of the elii&aU they 
dwell In, hy the aama. /M,70B. Reprinted with the preoeding in the 
Aborigbaas of India. Oalontta, 1847, 

66. OatimdhoaigifMieltheeaBlenfteBtierwHhToaahnlariaatf 

end apekaii, Bingpho^ |iagi^ Ahe^mirighdlflIi,^ J.A.a, 

Banu,XVllI,,987. 
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97. On the aboriginef o: amitlicrn In«li£H by the MiM. Jhid^ 854). 

68. Oil tlie abori^iticb of Cciitnd Imiin, by tlie mme. IkUl^ XVJf., II, 580. 

6U. Oil ttve abnri^ncs of Uic iKii'^h-cabtorfi fionlicr, by the inine. Ihi^^ XIX,^ 
30d. 

70. Jndo-ChincBC borderers niid their fonn«^tk)n the lliinilayfuia nnd libci- 

and, by the some. /W. XXTl., 1. 

71. CaucAKiun and 51ongi'*liaa Affinities, by the siu>ic. ihid^ XX 11., 26. 

72. Coinpiiratise vocaliular)* of the langiUM^es of the biokcn tribes of Nr|iil; 

[(1) Dahi or Darhni ; (2) Denis :ir; (8) rnhi or Pahari ; (f)Chep4n(f| 
(5) 3hrainu ; (6) T4yn or Hayu ; (7) Kanpur ; (8) Kus'inda , (0) FAkhya 
(unbroken) ; (10) Thaksya (do. } ; (11) Thanij. aad oomiiaraiife yo< Abulary 
of the (seventeen) dialects of the KirAnti )un^>lA^c, also r Vnyu and a 
vocabulary and ^ramiVLar, by the same. Jhid^ XXVI., 517 : XXVIL, 203. 

73. On the VAyu tribe, by the sane. XXVIl., 44;b 

74. On the KirAnti tribe, by the same. Ptid, 446. 

75. The Magar language of Nepal, by J. BcsmcR. J IL A. S., IV«, 1860. 

NoiE.— Articles Nos. 44. 46, 6*J, 64— G»J, 6b, 69, 70—74 alnivc have boon n^printed 

ill Miscellaneous Sss:iys relating to Indian subjects, by B. U. HodgsoOi 
London, 1680. . 

Section D —Kali to the SatU^. 

1. illastrationa of the Ivitany m.d oilier branohcE of the Natural History of Iht 

HimAlayan mountains, by J, Fo‘bcs iCnylc. lisndon, IB39. 

2. Notes of an eacursioii to the Pimlaroc Glacier in 1846, by B. Ifjiddeii, 

J. A. 8., Ben., XVI., 226, 596 (chiefly lictanical). 

3. The Turaee and outer mountains of Kumaon, by the samo. JhUl^ XVll., 

1., 319 : XV HI., )., 603 (chiefly iKitanioal). 

4. Description of the < 80 -call€<l) mountain trout at Kumaun, by J. McClelland. 

IV., 39. 

5. Notes o£ observations on tlio Boksas, by Dr. J. L. Btenrart. Ihid, XXXIV., 

11., 147. 

6 . Ancient remains in the GarhwAl Bhibar, by H. Pull- n Thid, XXXVI., l.“6. 

7. Narrative of a survey foi the purp^ise of clUc'^vcrtng tne source c/f the Gam es, 

by Capt, F. V. Ha] tier. Ar. Res., XI., 446, 

8. T*il 2 nm*» wanderings la the Himmain, by Barron. Agm, 1844. 

'J. Report on the Bhotia mahau of Kumaon,, by G.Tradl. J. A. B., Ben.. II., 
651. Reprinted in Komaim Iteivirts. 

1«\ A. tew notes on the subject of the Kumaon and Ihdiilkhand Tarif. by 
J. H. Datten. lUd, Xlll., 887. 

11. Extract from the jonmal of J. Weller on a tiip to the Unicha and Gonia 

Dhoora passes, edited by the same. /5.d., Xll., 78. 

12. Journal of a visit to Mclum and the Oonta Diioora pass in Jawiliir, by 

£. 5fassr/n, edited by the same. /Aid, XT., 1 257. 

13. Note of a visit to the Kiti pass of the grand llimalayaa chain, b}' the suiim. 

/AtVf. VII., 310. 

14. Notice of a trip to the Kiti pass. /Aid, XIX., 79. 

15. Account of a visit to the BiAns pass. GL in 8ci., 1., 97. 

7 



so HnrXLATAir Dimrcrs 

l€. Notes on A trip to the Koclamath And other partu of the snowy mnge of the 
HiiDAlAjm in 1803 (hyJ. M.) Ediiiburirh, 185C. 

17. The HimilAyA in Kuinnon ntid Garhw«]. Col. Rev., XVIll., 72. 

18. KumAon And its Hill Htntions. lAit/, XXVI., 373. 

19. On the Pliysical treopnphy of the Hiui^laya, by B. H. Hodgson. J. A. 8., 

Ben., XVin.. ii., 7«l. 

20. On the Pliy.sical gcogmphy of the provinces of KiiniAon and Garhwil in the 

Htmilaya monntanifl And of the adjoininfr parts of Tibet, by CSapt. (now 
General) R. Stniehoy. J. R. G. S., XXI., 07 (1851). 

21. ExplAimtion- of the elevation of places between Almoni and Oangn. by 

Lieut. H. 8tnic‘liey. J. A. H., Ben., XVII., ii., 527. 

22. Narrative of a jouniey to Clio liAgan (Rakas Tal), Clio Mapan (MnnasAniwar), 

and the valley of Pniang in Qnari Hundes, by the some. J. A. S.. Ben., 
XVII.; ii.. 98, 127, 327. 

23. A description of the glaciers of the Plnditr and Kiiphinee rivers in the 

Kumaon HiiiULlaya, by the same. /5iVf, XVI., 794, 1002. 

24. Notice of Tiicut. H. Stradiej^s sdentific inquiries in Kumaon and Garhwal. 

XIX., 239. 

25. Note on the motion of the glacier of the Pindur in Kumaon. by Lieut. H. 

Stmehey. 75///, XVII., ii., 203. 

25. A Sketith of the mountnins And nver>basin8 of India, by Trclawny tkiuwivn, 
India Office, I^ondoii, 1870. 

27. Trans* HinUUnyaii missions ami tlieir results. Cal. Rev., Jon. 1877. 1 15. 

28. Gcogm(>hical Magasiiic (Ixmdon), IV., 113 (May, 1877), by C. R. Mnrkliam, 

on **tlic Himalayan system,*' and p. 173, by T. Saunders, on the wiiiie 
subject, being a reply to the preceding article in the (iifvtifta 

29. A memoir on the Indian Surveys, by C, R. Markluum. Ixmdoii, 1878. 

80. Oil the snow-line in the Hiiii^Ayo, by Lieut. H. Strochey. J. A. S.. Bon., 
XVIII., i., 287. 

.31. On the liniiu of perpetual snow, by Capt, J. D. Cunningham. /M, XVlIl.. 
ii., 894. 

82. Rfcmarks on the snow-line, by Capt. T. Hutton. /5iV/, 954. 

83. Rc|iorts on the trans-Hini/llAyan cxploratious in connection with the Great 

Trigonometrical Survey of India, IS5tf>67, 1867. 1868.1869. 1870. 1871. 
I8i2, 1873-70, 1876, 1877. r/j.— 

(1.) Route-survey from Ncp41 to Lliosa, and thence to the sources of tlie Brahma- 
putra, made in 1865-66. As well as a route eurvey through western Nepd 
and from Niti to Oartokh and batdt. 

(2. > Route-survey from Maun to Tolling, thence to Demehok nml along the non hern 
branch of the Indue to Thok Jalung and Uick to Milnni. in 1867. 

(3.) Siftreeye from Rudok by the gold fidila to King-lo. and tlience to t\w Maiia- 
NATOwar lake ; from lldnasarowar to Shigutzo and fnwii Hk* Tndaiii Moiias- 
toiy to Muktiii4th in Nepil; aleo along tlic Tingri maid:iii in the eastern 
Hiniilayn, 1808. 

(4.) Survey from Kabul to Badakehan and through the upficr valiej of tlie Oatia 
to Kasligar and back by** the Karakoram. i807*6l». 
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(5.) Snnrej fnm pMluiWBr to Fjtahtd in Badakshn^ 1870. 

(6.) fixplomtioii of the Nameho or Tengri Nor lakein Tibeti 1878, end HavUdar's 
journey from Kabul to Bukhara, 1878. 

(7.) Account of the survey operations in eastern TurkisUn, 1873«74, in connection 
with the Yarkand Mission, by Gapt. H. Trotter, R.B. 

(8.) Survey from Badakshln to KoUb, Daiwas, and Knbadian to Balakh In 1878, 
(9.) Journey from JaUdabad to Sarhadd-i-Wakban by the Baroghil pass in 1878. 
(10.) Journey from Leh in Laddkh to Lblsa^ and thence by Ohetang to Odalguri 
near Tespur in Asam, July 1873 to March, 1875. 

(11.) Indus river from Amb to Bunji ; Yassin to Mastuj and thence to Barkulti ; Rar 
Laspnr to DodbAh near IHr; MiankaUi to Pachat near New Kunar by 
Nawagi and Nawagi to Abazai in 1876. 

(12.) Mr. B. C. Ryall's exploration of Uundes to the north of Kumaon and OarhwAI, 
1877. 

Account of the operations of the G.T.S., India, Vol. I. (1870), II. to IV. (1878), 
Oehra Ddn, 1879. 

Section £.— Satliy to the Indue. 

1 . Journal of a tour through part of the snowy rantre of the Himalaya moun- 

tains and to the sources of the rivers Jumna and Ganges, by J. U. Fraser. 
London, 1820. 

2. Travels in the Himalayan provinces of Hindustan and the Panjib ; in Ladikh 

and Kashmir ; in Peshawar, Kibul Kundus and Bokhira, by W. Moorcroft 
and G. Trcbt^ck, from 1819 to 1825, edited by H. H., Wilson. Loniou, 1841. 

3. Account of Koonawar in the Hini&layas, by Capt. A. Gerard. London. 1841. 

4. Notes on Moorcroft's travels in LacUkh and on Gerard's account of Koonawur, 

by Capt. J. I>. Cunningham. J. A. 8., Ben., Xlll., 172, 228. 

5. Journal of a trip through Kulu and Lahul to the Chumureri lake in Ladikh 

in 1846, by Capt. A. Cunningham. /5id, XVII., i., 201. 

6. Kashmir and das lieich der 8iek, by C. Von Hugel, translated into English 

by Major Jervis. London, 1845. 

7. Notes of a visit to the valley of Kashmir in 1886, b, Baron Uugel. J. A. 8., 

fien., V., 184, 303. 

8. Travels in Kashmir, Ladikh, Iskaido, the countries adjoining the mountain 

course of the Indus, Ac., by G. J. Vigne. London, 1842. 

9. Notice by Vigne of his travels in Kashmir. » J. A. S., Ben., V,, 56. 

Description of the valley of Kashmir, Ghazni and Kibul, by G. J. Vigne. JM, 

VI., 766. 

10. Laddkh, physical, statistical, and historical, with notices of the surrounding 

countries, by Major A. Cunningham. London, 1854. 

11. Abstract journal of the routes to the sources of the Panjib rivers, by ihe 

same and A. Broome. J. A. 8. Ben., X., 105. 

12. Correspondence of the Commissioners deputed to the Tibetan frontier, by 

Captain A. Cunningham. Jbid^ XVII., i., 89. 

13. Memorandum on the boundary between the territories of Mahirija Gulab 

8ingh and British India as determined by the Commissioners, by J. D. 
Ctttmingbaro. IM, XViL. i.. 295. 
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14. Memorandam on the dintrict of Bnesahir and the fMcificaiion of the dimHect* 
ed portion of the inhabitante, by G. C. Bames. Ijahore, 1869. 

16. Joomal of a toar tlirough Hungrung, Kunawur and Spiti in 1838, by T. 
Hatton. Ikid, VIII., 901 : IX., 489, 656. 

16. Journal of a trip to the Burenda pass, by the same. Ibid^ VI., 901. 

17. Diary of an ezenraion to the Boorun and Sliatool passes crer the Himalaya, 

by £. Hadtien. Ibid, XV.. 79. 

18. Journey from Soobathoo to Bhipke in Chinese Tartary, by J. O. Gerard. Ibid. 

XI., 363. 

19. Bepori on the Talley of Bpiti, by the aame. Ibid, X., 198 ; and by W. C. Hay. 

2hid, XIX., 429 ; see also As. Bee., XVITL, 239. 

20. Notes of a trip from Simla to the Spiti valley and Choinoriri lake in 1861, by 

W. Theobald. /6id, XXXI., 480. 

81. Illustrations of ancient buildings in Kashmir, by H. H. Cole. London, 1869. 
88. Kashmir, the Western Himalaya, and the Afghan moontains, by Dr. A. M. 

Verchcre. J. A. 8., Ben., XXXV., ii., 89, 1B9. 

88. Western Himalaya and Thibet: a narrative of a journey through the mountains 
of northern India during the years 1847-48, by T. Thomson, M.D. London, 
1862. 

84. Voyage dans I'lnde, by V. Jacquemont. Paris, 1841. 

86. Letters from India, desiribing a jonmey in the BritlBh dominions of India, 
Tibet, Lahore, and Cashmere daring 1828-31, by the same. London, 1834. 

86. Notes taken in 1889 relative to the territoiy and the GoTemment of Iskardo, 

by C. If. Wade. J. A. 8., Ben., XV., 689. 

87. Notes on Iskardo, by Vigne. Ibid, V., 56, 306 : VI., 773. 

88. The abode of snow : obserrations on a jonmey from Chinese Tibet to the 

Indian Gancasns, through the upper valleys of the Himilaya, by A. Wilson. 
Kdinbuigh, 1876. 

89. The Jummoo and Kashmir territories : a geographical aooonnt, by F. Drew. 

London, 1876. 

80. Thenorthembarrierof India, a popular aooonnt of the Jnmmoo and Kashmir 

tsnitories, hj F. Drew. London, 1877. 

81. A Gasetteer of Kashmir and the adjacent distriels of Xishtwar, Bhadrawir, 

Jamd, Naoshera, Pdnob, and the Talloy of the Kishenganga, by Oapt. 
B. Bates, B.B.C. Oriontta, 1878. 

88. Handbook to Kashmir, by Dr. Ince. Oalontta, 1868. 

88. Beodlleotiona of India, by the Hon. C. H. Haidinge. London, 1847. 

84. Vaseeri Rnpi, the bUtot country of the Vaseers in Knln, by J. Orivert 
London, 1878. 

86. The HimAlayan diatrfols of Koedoo, Lahool, and Spiti, by Oapt A. F. Har^ 

^ bout. Lahore, 1874. 

•6. Hnnting in the Himdlaja, by B. H. Donlop. London, 188a 

87. Xaifi guae shootinf, Thibet and Om Kortli-West» by A. KIntoch. London, 

187a 

la The laigo toA saudl gme of Bengal and the Nottt-Weelem Phnrlncse of 
ladle, by a J. Baldwin. London, 1878. 

88. Ihom tha Hebrides to thaBinillayM, by C.r.O. Ckunmiag. London, 187a 



or THR ROBTB-WRSTBBH PBOVIKOBS. 5.1 

40. A frnmnukr aod TocabalaTy of the KMhmiii UngiiAge, by M. P. Bdgworlh. 

J. A. 8., Ben., X., 1088 

41. A pnmimff of tbe Knahmiri Ungaiige, by B. Leaob. /W, XIII., 397, 653. 

42. Kashmiri Tooabolniy and gnunmaiical lonna, by L. Bowring. /M, XXXV., 

ii., 226. 

43. A Tocabnlaiy of English, Balti and Kashmiri, by Oapt. U. H. Godwin Austen. 

Ibid, XXXV., i., 228. 

44. A ▼ocabulaty of the Kashmiri language, by Dr, W. J. Bimslie. London, 

1872. 

45. Kashmiri test-words, by the same. J. A. S., Ben., XXXlX.. 95. 
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Tlic HimiilayAfi river Imiaiiim— <T iio Indus liMiin— .Sulwnlliinte syMciiiN of I lie 
Indus liHHiii ; Tlie Onnii^ Imsin — Subonlliinte HysteniM of Uic fSniijcPs Iiumiii ; The 
Bralimnputim basin — Bultordiimic Hjsicsms of the llmhiiin|iutm haKiii ; KjMloniN of 
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of KliHlmr — Cause of the deposit — HotlgiKurs oe^iiic tliuorjr ; Klnviatile tlieorj ; 
Tarai ; KiwAliks ; Ddns : Ganf^cs to Brahinapuim ; Taiwcr ninnihiya. MiiloiiHlH 
4>f the inouiitaina — Boocnc |)criod : McmIo of mountain foimation ; Mount iiin- 
bi'ulpture ; loe-wcdges ; Avalnnclica ; Glaciers ; Uaiii ; llivum* 


The llimdlaja. 


Wb have already ilocicioct io reatrict our use of the word 
^ Himalaya * io tiint portion of tlio ^n*ut 
mountain f^irdlc wiiicli lien lietweeii tlio lN*iid 
of the Indus on tho west and the unexplored ffor/ro of the Kmliiiiti- 
putra on the cost* Hodgson, in 1840, ostiinuted tlio leiigUi of lliis 
range at miles wiUi a mean breadth of obi>ut i>0 iiiiles, a iiiuxi* 

Ilium hrcadtli of 110 miles, and a miiiiiiiiiin breadth of ulioiit 70 miles. 
Ill fixing tlie breudtii of the iiiiiitUiiya, liowever, os in det(*nniniiig 
its lengtii, we luive siinilur ditfieiilties to oontciid witli. Ker, its we 
have seen Unit Uie {lopular estiniaic os to the boundiiritst of the ningo 
limy possibly lie correctly cxUsiithNl both on Uie (^ist and on llw. wi'st, 
so on the north, the channels of Uie Intlus an * llie Hnibnnipntni, 
which are commonly assigned us the iiortlitfrii limit, foiiiid in a 
plat(*aii, but little lower tliaii the p:iss(*s by wbicli the t nixeller eros>es 
the first line of snowy mountains into TilsiL On the soiitli, we 


have a Wi*iUniarkiHl descent to the plains of India, but on I be north 
Uhrre is no iiiiincHliate desf5ent to a lower country Is^oiid. On the 
contrary, ninge after laiigo is met wiUi to tho north, many of wliieli 
may eoinimio in altitude with the snowy iiiouutuins seen froiii the 
plains of northern India. 


Before proceeding to a closer cxuinitmiion of the forni of that 
|Kirtion of the llimalaya lying williin the 
province of Kiiiiiaoii, ti will emivenieiit 
briefly to describe Uic rivcr-ba;»iiis ilirouglioul the Himalaya and 


Kivcr-biiaiiuf. 
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enilouvour to tnicc tlio general law underlying tlieir arrangement. 
For ae tbie deiieiide in the main on the direction of the great ranges 
mid the position of the great peaks, a consideration of it will conduce 
to a clearer apprehension of the entire mountain system itself as 
well as of tlie relations of its various ports. We find that 
from a water-parting al>oat longitude 81^ east and almost imme- 
diately due north of Kuinaon, tlie diainage of the southern part 
of the Tibetan plateau flows north-west in the Indus and south-east 
ill the Brahmaputra. These two rivers maintain a course along the 
length of the table-laud, and receive as they proceed the drainage of 
a large part of its breadth ; the exceptions being, first, the eastern 
border, which apparently is drained by the Lu-tse, the Lan-tsang, and 
the Murui-nssu, one of the sources of the Yang-tse-kiang second, an 
occasional strip along the southern edge from which the water passes 
off* more or less dii*ectly to the south through the Himalaya ; and 
third, the north-western part from which the water has no escape, 
blit is collected in lakes at the lowest level it can reach.* The 
waters thus accumulated in the two great streams are at length 
discharged by two openings in ttie Himalayan slope through tlie 
plains of India into Uio Indian Ocean. No great portion of the 
drainage of the table-land, so far as we know, passes in die opposite 
direction tlirougli the northern slope, and the area that discharges 
itself souUiwnrd at "points intermediate between the debouches of 
tlie Indus and the Braliiuapntra is with one exception, that of the 
SatJaj, comparatively small. The waters of the northern slope with 
a small area of the table-land adjoining fiow down to the plains of 
eastern Turkistin : while, in like manner, those of the southern slope 
with the di-ainage of the exceptional area along the southern border of 
the table-land which passes through the line of water-parting from the 
north, give rise to such rivers as the Jhilam, Cbin4b, Bavi, Jnmiia, 

> From PrejevsUky's Uongohs (London, 187S) it would appear that hit 
Burkhan Buddha range marke, in 96* longitude, the north-eastern termination of 
the Tibetan plateau. This range forma the southern boundary of the Tsaidam plain, 
which, according to native report, extends thence to Lob-Nor. The Nomokhun-gol, 
wbidi riice on the southern face of the Burkhan Buddha range and Joins the Baian- 
gol, does not appear to be a feeder of the Hoanx-ho or Tallow River, which has ivi 
origin outside the Tibetan plateau. To the south of the Burkhan Buddha range the 
elevation is from 18,000 to 15,000 as far as tba Munu-nssu, the bed of which, where 
••in by Prejevslsky, wee 18,000 feet above the level of sea with a channel 760 feet 
taoad in January. The name * Murui-uesu' aifniliee * the tortuous river,* and, 
Mootding to Yule, it la the Bri-chu of the Tibetena, the Brins of Marco Foio, and 
the Taag*Ue-kiaag or Blue Biver of the Chinese. * By the Satlaj, Kmdli, 

and Aran. * BxamplSs of liver-syatema without an outlet to tb^ M 

are to be found in the besiiia of the Caspian, And, Balkhasl^ Lob*:T..i, 
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Ganges^ K&Ii| Gandak, Koai, and Tfata. Wo thus spp lliui the 
northern crest of the table-land or the summit of its nortlieni dope 
practically forms the watoi^parting between the rivers that flow 
southwards and those that lose themselves in the plain of Gobi. In 
the southern crest we have a subordinate wat'^rimrting sepaniting 
the rivers that fall into the Indian Ocean into two clwes ; first, those 
that rise on that slope and flow directly down it to the plains of 
Hindustan ; and secondly, those that are collected along the tsM^^land 
and are finally discharged also through the ^outliern slope, chiefly by 
two concentrated channels at distant points towards the ends of 
the range. Captain Henry Strachey' has called tlie northern crest 
of the table-land the Turkish, and die southern tlio Indian water- 
parting. 

If we examine the river-sysh^ns having tlieir source in the 
HiinWaya, we fi>i(l a regularity of plan and 
anungement which at first sight would not 
be expected. Taking the Indus ba»in and \i<. system, wi* see that 
theSatlaj and all the rivers that join tin* Imlns (.n its Icff hank have 
a sonth-westerly direction towards the Arabian S<*u. On the east, 
this system is bounded the small iiilatid basin of the Kaggur, 
which receives the drainage from an inconsid»‘rable portion of the 
outer bills between the Satlaj and the Jumna, and finally loses its 
waters in the Indian desert, 'Hie easi<*ni water-parting of the Indus 
system is found in the elevated range extending from the main 
Him&Iayan mass along the left bank of the Katlaj to Kupiir, and is 
continued thence in the uplands bordering th( kkddir of that riv(tr 
until it meets the Arvali (Aravali) range which constitutes the 
north-western abutment of the tahle-land of Central India. The 
character of the slope towards the south-west will be best understood 
from ilio following table of heights taken along the coarse of the 
Hatlaj to Ludhi&na, and thence by the Grand Trunk Road to the 
Jumna : — ^T&ru, about two miles below the junction of the Panjnad 
and Indus, 337 feet above the level of the sea ; Bahiwalpur, 373 
feet ; Nur Sh£h, 481 feet ; Pir Kb&Iis, seven miles north-east of 
Boh&walgarh, 548 feet ; Fazilka, 588 feet ; Firozpur cantonment, 
645 feet ; Jagraon, 765 feet ; Ludhttna, 806 feet ; Ainbaila Church, 
899 feet; and Madalpur, on the banks of the Jumna kh&dir, 906 
U. R. as., XZllL,p.7. 
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fwt From SodiwAJa in tho Firozpur difttrict sonthwoixlH on tlie 
7f>Ui iiK^ridinn we have Sodiwula, 718 feet ; AhinadwHla, 705 feet ; 
Hirsa, on a mound, 737 feci ; level of Saml>har lake, 1,184 feet‘ 
Tlicse obfiervationfl nhow a slight depression towards the south in 
achlilion to that iowanls the south-west, and would make us include 
tlio Kaggar inland basin in the Indus system. The Sotra or Hakra, 
the ancient river of the Indian desert, seems, however, to have once 
had \U deboiiolie in the Ban of Knchb,* and would therefore be still 
entithnl to bo considered separate. To the west the Ravi and the 
Cliintib run in lines almost parallel to the Sotlaj, as well as tho cThilam, 
from tho town of that name, until it takes a bend to the south h) its 
junction with the Cliin&b. To the west, the water-parting of the 
Indus coniin(Mux.^s ni Cape Monze on the Arabian Sea, and advances 
nearly northwards along the Hala inountains to the east of Sohrab, 
Kalilt, and Qiiottah (Kwatah). It thence continues in the same 
direction along the western Bulaimau range, also known as the 
Konak, and Kub Jadrin range to the Safed-koh, at the head of 
tire Kurnim valley. Thence it follow's the crest of tlie Safedkoh 
westwards to the hills north of Ohastii, where it separates the 
souUiern affluents of the K&bul river from the waters of the small 
inland basin of lake Abist ida. The direction is then continued north- 
westerly to the ridge separating the head-waters of the Argand-4b 
from those of the Kibul river, and again in the range that separates 
the waters of the Halinand basin from the most westerly affluents of 
the K&bul river, whence a transverse ridge near the pass to B&inian 
oonm.cts the line of water-parting with the Hindu-kush. For 300 
miles the line folluw's the Hindu-kush to its junction with the great 
Tiigiidamlifteh Tainir near the Baroghil pass. It then follows the 
Muztugli range, 3 but cuts through it around by the K4rakoram 
pass to the north, so as to include the tributaries of the Shayok, and 
proceeds in a south-easterly direction by the Aling Gang-ri to its 
junction with the Gang-ri at Koilis, where a transverse ridge 
separates the head-waters of the Indus, the Brahmapntra, and the 
tians-ldimilayan feeder of the Ganges system. The Indus has a 
length of 1,800 miles, and, according to Mr. Bannders, its basin has 
an area of 872,000 square miles. 

^ O. T. 8. tablet. * 8te Notes on the loti ri?er of the ladln deeeit^ 

Otl. Bev., Julj, 1874. * loe-motuitaia* : a better niBia than KSiakoram 

(blabh^gnivel}, which thoold be itetiidea to the peea 
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Hie Hala inouniaina to the south of the Hula pass are better known 

Subontinmte sTsteras of ^ Khirthar hxlls and as the Pabh hilla, 

the Indus burn. im j drainage from them loses itself in the 

plains before it can reach the Indus. The same may be said of the 
drainage through the Mala and Bolan passes, and that by the Thai 
Talley. To the north, the Lnni, Goina], Kurraxn, and K&bul riTers, 
each possessing a perennial stream , have an easterly course more or less 
parallel to each other, and break through tlie range bordering the 
right bank of the Indus by deep and narrow gorges which form the 
passes into the upper country. The Kdbul river itself is the drainage 
channel for the very elevated country from the hills north of Ghazni 
to the Baroghil pass north of Ohitral, and from Naushera to the pass 
leading to Bami&n, and thus fonns a compact subordinate system 
well deserving of separate study The upper waters of the Jhilam 
drain the Tile and Kashmir valleys, and have a general direction 
between west and north to.Muzaffarabaci, where they unite, anjdi 
meeting a meridional ridge, take a bend southwards to the plains. 
The Chih&b, in the upper portion of its course known as the Chan** 
dra, has a similar direction bt^iweeu went and north until it meets 
the spurs from the range which forms the wah^r-parting between it 
and the Jhilam, whence it seeks an outlet southwaixls towards the 
plains. Tlie Ravi runs in a valley pnruilvl to that of the Chindb 
and south of it until it meets the outliers of the range that forms 
the water-parting between it and the t-hinab, when it also turns 
suddenly southwards towards the plains. Next comes the Bi&s, 
which has also a westerly direction until it me* ts the ridge hotw^eon 
it and the Ravi, when it takes a beiul to the south through the outer 
hills. The upper course of the Sittlaj has a similar westerly trend 
until it meets the great obstruction culminating in the Leo Porgjrul 
peak, after which the direction is between west and south until it 
enters the plains. A range runs between the Satlaj and the southern 
branch of the Indus from the meridian of Tirthapuri by G&r, to 
where it is joined by the ridge connecting it with Leo Porgyul, and 
thence into Bupshu to the north of the Tso Moriri lake, and constk* 
tntes the subordinate water-parting between the Sattaj itself and the 

^ For interesting articles on the tract between the Arabian sea and the CKlgit 
river, by Mr. C. H. Karkbam, tee Proceedings R. O. 8., 1879 : the mow^ psfssa 
on the AfghSn frontier of Bri«s> Indis, p. 3S ; the npper basin of the Kibul river 
p. 110 ; the basin of the Helmnnd. p. 191. 

9 
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Indus. Tlius WA see that the great feeders of the Indus s}'stem 
from the west have a similar character^ and that those from the east, 
from the Himalaya proper^ have a general westerly direction, in tho 
upper portions of their courses in the hills, until they turn south* 
wards towards the plains, where the direction is south-west to their 
junction with the Indus. 


Next we have the Ganges basin with its sfibordinate systems. 

^ . To the north, the water-pfirting, as a rule. 

The Ganges basin. i * ^ 

follows the gh4t-line of tho Hiin&laya and 

on the extreme west separates the sources of the J6dh-Ganga, one 

of the head-waters of tho Bh&girathi, from the Hop-gadh, an i^uent 

of the Satlaj. North of Kninaon, however, we have a phenomenon 

similar to that observed near the K&rakoram' pass, where the waters 

of the Sliayok, Y4rkand, and K&rakash rivers have a common origin 

in that elevated plateau at no great distance from each other. We 

find that to the east of the Unta-dhilra pass, north of Milam in 

Kuniiaon, the water-parting of the Gknges basin crosses to the north 

of the gh&i*-line to a place called Tara, where the sources of tho 

Satlaj and the Karii41i lie close together, “divided by an almost 

level plain, across which a man might walk from one river to tlie 

other in an hour or two, without a vortical ascent or descent of 500 

feet,” yet the waters of one stream seek the sea at Karachi, and of 

the other by Gkialundo. Further east the water-parting is continued 

in the gh&t-line to the Arun river, which has its sources to the north 

and forces for itself a way through the Hiui&laya to the plains. The 

writer-parting then follows the eastern boundary of Nep&l to tho 

plains, where an intricate system of drainage is met with, throwing 

oft feeders sometimes to the Brahmaputra and sometimes to the 

Ganges down to their junction at Goalundo. Following the line 

on the west from east longitude 79"* 11' and north latitude 25®, we 

- describes the appeaimnce of the ooaai.'j between the top of one 

of the Slia^k goiges and the K&rakoimin pass tbns At the top of tins asoenti 

found cunielvea on an immense nodulatinff plain, 
the Ihpeang, which locked like the top of the worid. • • Northwards, in front of 
*rre^ar flat-topped hillocks, they looked like soaitere i about • • 
1 had oeoasion to tok book in the directioB of the ronte by which we had come. A 
one snowy range moantains net my view and looked quits ooatinaons; bnt, of 
eoniy, tMa was a flsmUTe appeanaoe, os we had passed thi^h this dnin withoni 
Aia was the Mnstdgh xnnge, whilst the KAiakona pass, dia- 
vratiAoat U mUM el^ aid forming the waler^partiQg^ lay amougst the oeeming 
hilhmki, a fact which shc^ that tbo^^ a lange mi^ torn a wafeer-partiisg, a water- 
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find in the extreme north-woHt tliat the wator^parting keopH to the 
oroet of the range running along the left bank of the Baapa, an 
afilnent of the Satliy, and is oontinned by Hattu to the ridge on which 
Simla is built. Thonoeit proceeds southward, and then eastward 
along tlie right bank of tiio Giri to the junction of that stream with 
die Jumna near R&jgh&t Hero die water-parting turns southwards 
along the lino separating tho drainago area of the Kaggar system 
from that of the Jumna, and continuing along tho Arvnii range 
and tho edge of die M&hvn plateau, piisses through die Jabidpur 
and Mandla districts, separating tho sources of tho Nerbudda 
from those of the Son, and then along tho range connecting tho 
SiUpnras with the lldjinah&l hills to die plains, where it follows 
n course along tho left bank of die Sabanroka* to die sen. Mr. 
Saunders has given the length of the main stroum of the Gan- 
ges as 1,514 miles, and tho area of its basin at 3'.>1,00() square 
miles. 

Tho Gongos basin, like that of the Indus, possesses several sultor- 
Rnbordinnte systems ol dinato systems that m.ay be called in their 
tlK auiges basin. order from west to east, the JainnorGangcs, 

Kami'di, Gandak, and Kosi systems. The alpine liasin of the Jumna- 
Ganges system is bounded on the west by tho well-defined range 
wliidi dcsoonds from die Jamnotri group of pc.’iks to the Sathij river, 
and on tho oast by a similar ridge descending from the Nanda Devi 
group of peaks and separating the waters of tho Pindar from those 
of die Hiim'dayon Sarju. To tiio north, the ,rli4t-linc mqiarattw it 
from tho source of the Kam&li on the oast, and the source of dio 
Sadaj on tho west. Although the upper waters of bodi the Jumna 
oad tho Algknsndn, or principal sonroo of the Ganges, have at first 
a westerly direction, dioy soon take a bend to the south, and form 
the swain channels to which aro directed their afllaentii from cither 
aMo. It is romsrkablo that, with the exception of tho Biunganga, 
whkdi unites with tho Ganges in the Fsmkhabad district, neither tho 
Jnmns nor the Ganges before their jnnedon receives any consider- 
able affluent of Himilayan origin daring its coarse through the 
plsins. The. western boundary of the alpino basin of die Karnuli is 
marked by the ridge extending from the Nanda Dovi group between 
the Pindar and Barju rivets, already noticed. The eastern bouudiiry 
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it formed by » similvr ridge deeeending from the Dhaulagiri group 
of peaks. To the west the Saijs, eastern Rkmganga, Oori, and K4li 
enter the plmna in one stream as the Barda. Then the Swetaganga 
Kamili, and Bheri form the Kamili, and farther east we have the 
Jhingrak orBipti and its affluents. All unite in the plains to form 
the Ohogm, which jmns the Ganges to the south of the Oh&aipur 
district. But this unitising law is better exemplified in tiie alpine 
basin of the Ghindak, which reaches from the Dhaulagiri group 
to the Gosidn-th&n group of peaks. We have here seven rivers 
named in ordei from west to east, the Barigiir, Norkyani, Sweti* 
gondaki, Manykngdi, Daramdi, BurhiyarQandoki, and TrisiU- 
Gsndoki. These are called the seven Gondaki by the Nepklese, and 
unite their wAtnrs at Tribeni within the hills to form the Gbtndok 
river of the plains. Here we have what Hodgson' terms on odmi- 
nbly defined natnral division lying beta'ecn two great groups of 
peaks. In the same manner as the Karnkli basin is bounded on the 
west by the spur descending from the Nanda-Devi gronp of peaks, 
and on the east by the ridge from the Dhaulagiri group, so the 
Barigkr of the Gandak system does not receive a single streamlet 
from the westward of the Dhaulagiri ridge, nor does the Trisdl of 
the same system receive any water from the east of the ridge 
desoencGng firem Go8iUn<thkn. Hie alpine bosin of the Kou liea 
between the Goskin-thkn group and the Kancfainjinga gronp of peaks, 
and, like the Gandak system, consists of seven rivers,* known as the 
seven Kosis. These, named in their order from west to east, are the 
Hilamehi or Indrawati, the BhotiyapKosi, Timba-Kosi, Iakhii>Kot4 
DddrKoei, Aron, and Tamra or Tamor. The Amn has one of its 
aourors to the north of the line of anowy peaks seen firom the 
(dains, and the Tamor is also said to have tranoHnivean affluents, 
but ull the othera rise on tha sontheni elope of the HindUaya, 
and unite within the bills at Vuili»>Ksliatn above Nkthpnr. The 
sn^l!dinate qrstems of the Ganges barin time appear to be stnmglj 
charautarised by a oommMi origm udthih en ana hounded on tli^^ 
aurih by the ghltdiii^ and on the west and east by weU^nailcad 
freaps of enlminating peaks, whenoe rU^ea deaoaad and firnn the 
wiknfarting between e n o e eee i ve eystems. 

. *■ ^ A A. 0., Bn., XrUL, TCt 

Z ll*y wfflvs 





or THX NOSTU'WWTXHN PKOVIMCW. 


69 


Die Brahmapatra basin in its full extent has not been explored, 


BnbBMputi* bMin. 


bnt sufficient evidence has been collected by 
recent travellers to show that from the water> 


parting between the sources of the Brahmaputra and the Indus, the 
Dorthern water-parting of tlie former river continues in a range of 
lofty on its left bank to the bend towards the south, by which 
it reaches the plauis of India. This range has a direction south-east, 
and to the west of the 86th meridian is sufficiently distant from' the 
Brahmaputra to allow of such affluents as the Chachu and the Cbarta 
rivers. About the 86th meridian, a line of peaks culminating in the 
Tirgot IjU stretch in a north-easterly direction to the Gly&khirma 
group of peaks, south-east of the Ky&riiig-rho or Ky4ring lake, one 
of the sources of the N&k-chu-kha. The drainage of the southern 
slope of the range is sent by the Duinphu-chu into the Kyhring lidce, 
so that the northern , water-parting of the Brahmaputra must here 
approach much nloi^er to the river and run in a south-easterly direc- 
tion. On the d9th meridian, it descends as low as the 3()th parallel 
in the Shiang Lahu range, which appears to be connected with the 
great Ninjin-thdugla range of snowy peaks to the winth of the JAng 
Namcho or Tengri-Nor lake with a trend to the north-east, for it 
gives the head-waters of the Ki-cbn or LliAsa river from its southent 
•lope, as well as other important streams further east, regarding 
which onr information is still very imperfect. To the north-east we 
6nd the NAk-chu-kha or Hota Sanpo, a large river that issues from 
the Chargnt lake abont north latitude 32" and east longitude 89*, 
and flows eastward, having its drainage area on Uie sonth, bounded 
by the water-parting between it and the Brahmaputra basin. This 
great river takes a bend to the south, and according to one of the 
Pandit explorers,' flows by Tsiamdo on the road from LhAsa to 
Bathang, and thence through Amdn to China, under the names 
Ittchn and Konkong. These names would connect it with the Tang- 
toe, bnt if it flows by Tsiamdo it sbonld^be one of the brandies of the 
Lsn-Tsang, the name of the upper portion of the Mekong or Kam- 
hodia river. Dos Godins notes that the Nn-Tse or Ln-Tse is known 
as the Kgen-kio in Tibet, a name which may perhaps be referred to 


iw* ?^P*l p. Sa. The Atk*n^tmot the 17th hpri^ ISSO, eanoBnoH 

m aiaval o( Ooload PTrievalsky at ItAk-^n-khe, about twelve maiebei aoith of 
we eheUtebtlaie obuda ooae eelntioa at the problem eoaneeted 
with tUe river from thlt great Uavellcr. 
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the N4k-chn, and it would then be the head-waters of the Salween, 
whiltit others claim it as the sonroe of the Irawadi. AU «hi»v, 
therefore, be said is that there is a great river in eastern Tibe^ 
between which and the Brahmaputra is on unexplored tmet of 
country, and within it will be found the eastern water-parting of 
the Brahmaputra. So far as we may conjecture from the imperfect 
materials at our command, the range that forms the northern water- 
parting of the Brahmaputra takes a sadden bend southwards 
between the 96th and 97th meridians along the right bank of the 
Lu-Tse. Thence one branch proceeds westwards in the Patkoi 
range, and another southwards, between the Irawadi and Salween. 
To the south, the water-partiiig follows the crest of the Patkoi 
range, and is continued westwards in the Manipur, Lush&i, and 
Chittagong hills, where it separates the southern aiHnents of 
the Bralnnaputra from those of the Barmese systems. To the 
west, the water-parting is conterminons with that of the Ganges 
basin. Mr. Sannders estimates the conrse of the Brahmaputra 
at 1,800 miles, and the area of its basin at 361,000 square 
miles. 

Following the systems that carry off the drainage from the sonth- 

Snboriiaste eystems of of HimMaya and join the Brah- 

the Brshmspatra basin. mapntra in its course through the plains, we 

trace much the same regnlarity found in the subordinate systems of 
the Ganges basin farther west The Tfsta system of Sikkim is 
bounded on the west by a ridge descending from the Kanchinjinga 
gronp of peaks, and on the east by a similar ridge from the ChomaUui 
group that also forms the eastern boondary of Sikkim. The alpino 
rivers of this system in order from west to east are the BAri Baitjit, 
Batong, Lachen, Lachnng, and Rang-chn, and all unite within the 
bills above Kalingpong to the east of Dagiling. The alpine basin 
of the Tarsa-Gangadhar system extends from the Chomal&ri gronp 
on ihp west to the ridge descending some fifteen miles east of the 
90th* -meridian in the 28th parallel^ and which sepaiates the waters 
of the affluents of the Tarsa from those of the Manfis system. The 
rivers of this alpine barin from west to east are the Ammo, Dor, 
Par, W eng, Ma, PSchu, and Tanoho, which unite within the hills 
to form the Tarsa and the Gangadhar tributaries of tiw Bishmaputra. 
Further east comes the MaoM system, of whi(^ the western water- 
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parting it oontmminoiu with that of the TarsapGhmgndhar system. 
On ibe OBst^ it is bounded by a ridge descending from the group of 
snowy peaks to the west of the Karkang pass crossed by the Pandit 
on the Thwing route in 1878, and for its alpine feeders has the 
Mati, Hands, Knm, Uuqpra, and Tdwdng streams, which apparently 
also unite within the verge of the mountains to form the Hands. 
Eastwards lies the Snbansiri system between the Hands and the 
Dihong. The Sikang-chn, which rises to the south of the Karkang 
pass, probably forms one of its sources, but the remainder Ho within 
the wild country of the Abors and have not yet been explored. The 
southern affluents of the Brahmaputra during its course through 
the valley of Asdm are not so important, and may be divided into 
two dasses — 'those which cany the drainage of ^e northern slope 
of the hills inhabited by the Singpho, Aror, and Ndga tribes, 
and fall directly into the Brahmaputra, and those which carry 
the drainage of the northern slope of the hills of the Lushdi 
country and hill Tipura and of the southern slopes of the Jaintiya, 
Khasiya, and Gdro hills to the Hegna, which joins the Brahma- 
putra below Dakka. To the former class belong the Dihing, 
Disung, Southern Dhansiri, and Kopili, and to the latter the 
Sdrma, and Dhani.^ To the extreme east of the Asdm 
valley is a snowy range from which issues the Lohit or Brahmakund 
river that gives its name to the Brahmaputra ; but geographers 
have applM the same name to the great river flowing by Lhdsa, 
and which the best authorities identify witli the Dihong that 
joins the T <ohit in the upper valley of Asdm. The more general 
ti*nia of the Brahmaputra, in the upper portion of its course, 
■Ania to he ^Tsanpo’ or 'Sanpo,’ meaning 'the river’ or 'the 
great river,’ used like 'Qanga’ in the plains and ‘Kiang’ in 
nhina. In Asdwij the name varies with the tribe inhabiting its 
banks or of its tributaries, so that the designation 'Brahma- 
putra,’ to express the entire course of the river from its source to 
the north to its junction with the Qanges, must be 

oourideied a oonvenient-devioe of geognq>hers, and not a term 
baaed on reoeived usage. We have seen that at its junction with 

*aavflotttar dtseoarfda ot thttnUmt of the Astevallw wooldbe oatol 
ilSMhsie: an SDfltientlrdssertbad in the Aafai OaMtteer, to which the reader 
tesiaich o( forte faiaoiMliaa on this so^eet is leteied. 
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the Lohit, the Brahmapatra is called the Dihong.' Eaat of thia 
junction, the Lohit receives a trihntaty from the north, oalled tho 
Dibong, and on the south another called the Dihing, and again 
one called the Disnng. Much confusion has resulted in AiiAin 
geography from not rememhering that all these names refer to 
different rivers.* 


We have already noticed the division of Tibet into the eastern, 
western, and central provinces. It is called 
8i-tsang by the Chinese, and is also known 
under the names Tn-pn and Mu-tu, or Upper and Lower Tibet From 
the accounts of the eastern province in the writings of Klaproth, Hoc, 
Blakeston, Cooper, Des Oodins, and Gill, we may assume that the 
drainage to the east of the 96th meridian has a sonfherly directimi, 
and that the general conditions resemble much those Anther west 
Pengshan on the Yang-tse in western Sz-chnen is 1,500 feet above 
the level of the sea. At Ching-tu, some seventy miles due north of 
Pengshan, Cooper, in March, found the fields in the neighbourhood 
occupied by luxuriant crops of wheat, barley, sugarcane, and opium, 
the latter of which demands a climate similar to that of the plains 
below the Kumaon Himfdaya. Hie same traveller crossed the 
Yalung and Kinsha branches of the Yang-tse between Chingtn and 
Bathang, and beyond Tatsien-ln entered Eastern Tibei, where yaks 
are used in the carrying trade and a more alpine climate is met with. 
Bathang on the west has much the same position with respect to the 
elevated highland to the north that Chingtn has on the east, hot lies 
a degree of latitude more to the south than Chingtn ; so that from 
the meridian of Bathang, the range dividing the Tibetan |datsan 
from the plains of China seems to take a northreasterly direction. 
The feeders of the Yaag^se and other rivers find their way thron|^ 
this range by a series of gorges similar to that of the Dihcmg 
ftirther west. Between the Yang-tse and the Dihcmg, we have two 


* XIs|«ioth niggssteil tbs bawadi as the eoatbuurtion of the Saapo, and Onloael 
Oedwia-Aastea was the priaelpal advocate lor the fla h a ndii ; Sieia. B. C2> 8L, 
Aaga^ 1S7$; bat the l eeeaw h ee oCthe Itadit «Bplojed Igr Ideateaaat Uainm 
pamape show that the Mhoog is the leal le pi ee e a t a tt va of the Ssape, sad that the 
oaad It takas bajoad Chetaag is qaite saSkaeat to laava a lama wator^ihad lor tta 
■abaartiL The BMst leoeat advcoate el the Iiawadt as the was eonthwa tl eu ot 
ths Saapo isJfr. B. Oordoa, ia his olabofato * Jbpsrl sa Wttr. 

The SiBt vofanse is i U nstiatSd with l iydi ag r^iw u ly psesee tri cal and anginhi- 
ealMosainbet and the aeMilMaiiag ooaatiloa together wiA a hpatoanvlnsal 
■apoibktta. *8ee P^’s obeervatioas oa Aaiai aotBaaelatora ia jJTS, Baa. 
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^roat rivers, the Tian-tsang identified with the Mekong or river of 
Kandiodiii, and the Lu-tse or upper course of* tlie Salween. Father 
Des Godins informs us tlmt the Mekong has its origin in al)out 83® 
i() 84® north latitude in the mountains south of Koko-Nor, and the 
f iii-tse fiirtlier west is knoym us the Ngen-kio in Tibet ; but whether 
this name is to be regraded as one with the N&k-chu-kha of the 
Pandit explorer is left to future travellers to decide. 

Turning now to the upper portions of central and westeni Tibet, 
we find from the Paindit explorations that the dniinage to the north 
of the northern water-parting of the upper portions of both the 
FtidiiH and the Brahmaputra flows into a number of hikes. East of 
the 84th meridian, these lakes appear to bo connected tho one with 
the other, and eventually with the great river Niik-chu-kha, whicli 
has an easterly direction in the upper part of its course and finds a 
southern outlet in one of tho great rivers to tho east of the Dihong. 
From tho Pangong lake on the west to the Lonkor Cho between the 
83rd and 84th meridians on the oast, tho drainage is collected in a 
seric'is of depressions without any outlet, each of which is the centre 
of a subordinate minor system of its own. We do not know of 
any considerable stream proceeding northwards or westwards from 
tliis tract. This lake-system is a characteristic feature of the 
orography of north-western Tibet. The waters of these lakes are 
generally brackish and the margins exhibit expanses of salt-marsh. 
Streams of fresh water are found, but in their urse towards the 
lakes these rapidly become brackish, and in the end little inflinmce 
the quality of tho lake-water itself. According to the Pandit, the 
country to the north of Garge and Garchethol is a great uninhabited 
plain.^ It was formerly customary to travel in a north-north-wesh?rly 
direction from Thok Daur&kpa* for some twenty days to the range 
overlooking the Gobi plain in wdiich tho commercial entropAt Nfiri 
Th&ni lay.® A two months* journey from Thok Daur&kpa to the 

• Called Jung Plidyil Puyil, meaning literally “ the desert conntjy in which the 
fallier and non have wandered,** from a tradition that iw*o men hod cntercct if and 
«>ic*l there from want of water. O. T. 8. Bcp., 18711-75, p. 55, • In about Ho* H* 

test longitude, and 32® 7* north latitude. ■ Trotter suggetU that NAri Tliani 

a iMMition at the foot of the northern bonndarv ridge of the 'Tibetan plateau, 
stiniilfir to that held by Polu and Rorghtik, and that the stream passing NAi i ThAru 
iiiny ltd the same that passes by Charchand. l*rcjcvalsky (p. 76) says that i.'hnrchcn 
is Kituntr. alKrttt 2(|f» itiiles to the south west <ir Chaupilik un a river of the wune 
iinifie. it is a ten (lays* journey to the oasis of Nai (IKHI hr^uses), aiid three 

days rui*thcr to Kiria. The position and distance of Nui would suit the Pandit’s 
dcHcriptioii of NAri ThAnu 

lU 
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norih-eost brought ike traveller to Ajan, also a commercial centre. 
This road lay throughout over an extensive plain ; no large moun- 
tains were seen and no streams were crossed. Drinking-water was 
obtained from a number of fresh-water lakes mostly dependent on 
the rainfall for their supply. From theae reports we learn that 
northern Tibet is a plateau of great elevation without inhabitants 
and possessed of few streams. 

As we approach the west, the boundary ranges that support the 

Lob Nor basin Tibetan plateau between them on the north 

and south gradually incline towards each 
other, so that westwards of the Pangong lake they are little more 
than fifty miles apart.’ Here we find the water-parting of the Indus 
and Lob-Nor systems in the elevated Dipsang plain, which attains a 
height of 18,000 feet above the level of the sea near the K&rakoram 
pass (18,550 feet). From the K&rakoram pass on the north flows 
a feeder of the Y&rkand river, and from the east, an affluent of the 
Kdrakash river, both of whi<di belong to the Lob-Nor system. On 
the south-east, only eleven miles from the pass, the Daulat-beguldi 
encamping ground is close to one of the feeders of the Nubra branch 
of the Shayok river that belongs to the Indus system. In one case 
the waters lose themselves in the Gobi desert, and in the other they 
reach the Indian Ocean at Kardchi. If the statements of Kostenko 
and Severtsof be accepted, we have here in the west an analogue of 
the arrangement that has been described as characteristic of all the 
river-systems along the southern face of the Him&laya between the 
Jumna and the Brahmaputra. The alpine basin of the Tamany6r 
lies between two great groups of peaks, some thirty miles apart. 
On the south-east of the Yamanykr is the T&gharma group, 
of which the Muzt&gh-Ata* peak attains an elevation of 25,350 
feet above the level of the sea. On the north-west there is a 
similar group, of which the Tish-balik peak reaches an elevation of 
22,500 feet The Yamany&r collects its waters in an elevated valley 

* Od approaching Ajan, a bare rocky range is passed and the town isoceapied by 
Sokpas, who procare their com and flour from Kokod and Karka, a laige monastery 
some ten or twelve days' journey beyond the borders of their oountiy. Trotter 
suggests that Karka lies between Ix>b-Nor and Koko-Nor, and that Ajan is one 
with the Anj*si of Uspenski ; but both of these identifications require oopfinhation. 
* From the KArakoram to Shahfdullah (11,TS0 feet) on the verge of the plains 
of YArkand is a distance by road of 78 miles, and from the same to Ohanglung 
on the w>oth Is 88 miles, and to Leh on the Indus, 168 miles. * * Father of 

Ice-mountains.^’ 
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between these groups and the water-parting range on the west, 
which is known variously as the T&ghanna plain or plain of the 
Kichik Kkra-kul.* The groups themselves are in advance of the 
water-parting range and are connected with it by truuverse ridges. 
That on the sooth connects the Mnztigh-Ata group near the Kok 
Mainak pass with the water-parting range, west of the Neza-ttsh 
pass, while that on the north lies not yet been accurately defined. 
Spurs from the groups descend northwards towards the plains and 
efiectually divide the waters of the Yamany&r from those of tiie 
Kashgir-darya on the west and from those of the Yarkand river on 
the east. It has generally been supposed* that these two groups of 
peaks belonged to a great meridional range ; but Severtsof, who has 
had recently exceptional nteans for obtaining an accurate estimate 
of its character, distinctly states that " these two peaka were sup- 
posed to he conftected by a continuous range, while the real fact is 
that each is ro^ectively the highest point of separate small high 
mountain knots capped with eternal snow.’* We have, therefore, in 
the west also an apparent snowy chain of mountains as seen from 
the pbins, but which on closer examination resolves itself into 
groups of snowy peaks in advance of the water-parting range from 
whidi they arc divided by an elevated valley. This valley gives 
rise to a river that makes a way for itself between the boundary 
groups to the plains below, while the groups themselves are con- 
nected by transverse ridges with the line of water-parting. A 
ridge from Mnztbgh-Ata to Yangi Hissar separates the drainage of 
the northern slope from that of Ute Kinkol rivrr on the east, and a 
second ridge follows at some distance the left bank of the 
Yamanyir which shortly after its issue from the mountains is al>- 
sorbed in artificial branches or canals for irrigation purposes. Tlie 
whole system is a remarkable illustration of Hodgson’s formula for 
the river-systems of the eastern Him&laya. 

The alpine afitnents of the Yltrkand river known as the Sarikol 
and Zarafshftn rivers also illustrate the unit- 
OzmlMria. prin^ple observed elsewhere. They 

' Lesser Xars-fcid or • Uaek lake.’ 'Tlie two gronus form a pert of 

Harwaid’s mciidioiial Klill-Art range, the existence of wlifch was supported 
Iwteaw aad Trotter and denied Fedchoiiko, who consid^ the phraome^ 
deserilMd by Otyward as merUv Apresenting the terminal bntt ente J* 
raiMSS beloMbig to the Wmlr (dateau. Kostenko, horror, mafotidned it to be a 
mage. Views of the Mastdgb-Ata. peak and the Karikoi valisy ore 
given bj Gordon in bis ‘ Roof of the World.’ 
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arc sepamtod from each oilier by the Kaiidiir range, which descends 
in a nortli-eastcrly dirwtiou from the waier-])orting range io iho 
south, and terminates where the Sarikol and Zamfshnn unite Uieir 
waters within the outer range of hills to the north. Tlie Oxus sys- 
tem furtlicr gives an example of another of tlic characteristie features 
of the HimAlayan river-systems.. The water-parting foMows the lino 
of the Hindu Kush from the pass near Bamian to the Baroghil pass, 
and thence follows the Pamir range to the greater K&ra-kul. Tlio 
height of the water-parting on the Baroghil plain has been estimated by 
Captain Biddulph at about 12,000 feet. The Mullah states that in 
traversing it for a distance of five miles there was no appreciable 
rise or fall, and further it is said that from a point onc-and-a-half 
miles short of the crest, the difference in height did not apfiear to 
bo more than two hundred feet. The Sarhad head of the Panjah 
branch of the Oxus is not more than two miles distant from the 
Oez-kul or Oi-kul, the longest source of the Aksu bnmeh of the 
same river known as the Murghdb. The princiiad source of the 
western head of the Panjah branch of the Oxus in Wood's Victoria 
lake is but twelve miles distant from t!ie water-parting between it 
and another branch of the Aksu. So little is his water-parting 
marked by any defined physical feature that it was only aftiT 
some difficulty that Trotter discovered it at a height of 420 
feet above the level of lake Victoria. There is also reason to 
believe that the greater Kdra-kul once gave off at one end a feeder 
lo the Kashgdr-darya of the Lob-Nor system, and at the other a 
feeder to the Oxus. We have already seen that it is but a little 
difference in perpendicular height that detmanines the drainage 
between the Satlaj and Karndli and between tint Nnlira branch of the 
IShayok and the Kdnikash, so tliat where rivers have their sources in 
these elevated ureas it nuiy be geucnilly stated that a slight inequality 
in the surface, such as it is not possible to delineate on any onlinary 
map, is sufficient to determine the course of springs into channels 
that have a very remote debouche one from the other in the pla ns. 
Thd terms trough, channel, basin are in such cases often misleading. 
Nor are the bounding ranges in these elevated regions marked with 
such well-defined characters as are met with elsewhere. The great 
Pdmlr is divided from the Alichur Pdmfr on the west hy a range 
having an average elevation -of only 3,000 feel above the levd of the 
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Vi€^t4)ria biko, and from the liiUo Pamir by a Hiinihir mngo avcni;;. 
iiig ulioiit 2,(KH) feet uImivo tlio same leveh Tlie dircKstion of the 
rivers depends, Uiereforo, on die influence of much h^ss relatively 
important masses of niatim* than are to bo found at lower levels. 
The slight diftereiico in level that detf^nnines tin*, course of the 
Inml-streains of the Kanikash and Yarkand rivers on the Dip- 
san^ plains, is suflicient to divert the former from their normal 
dirt^ctioii and drive them directly aj^ainst the Kuc'ii-lun ran^e, 
wliere, finding a fault in tiu; wall, tlu^y work their way through 
towards the plains. Tlie influence of the law of gnivity amd the me- 
ehanicKil and chemical changes wrought by waiter are the suflicient 
ciiiisos for every form of river channel that is mc^t with, and it is 
to tlieir ceaseless action that even Uie stupendous gorges of the 
Indus, the i^itlaj, and the Brahmaputra, are due. 


f Mai 1)8 of ItimluHlan. 


ImluB plain. 


Having concluded our review of the river-basins and* their 
relations to each other, wo shall tfow ]iro- 
ceed to examine the diflerent pasts of the 
area under our consid<*nition. The gn*at plain of Hin<liistaii 
M'hieh first claims our notice is a vast flat extending fitU an 
almost unbroken surface along the foot of the Himalayan slope from 
the upper Indus to the Bay of Bengal. Its direction is from north- 
west to south-f'ust over a distance of nearly 1,500 mih^s, and having 
an urea, including its western branch along the Indus and its eastern 
firolongatiun into Asam, of about 500,000 sipiare mih*H. On the 
west it has its gn*atest diwelopment streUdi- 
iiig along the Indus Trom tlie foot of the 
mountains to the sea, from nortli-east to south-east for a length of 
7r>0 miles. Its breadth from the Arvali hills to those wi^st of tlie 
Indus is alMiui 4(K) miles. Tlie Arvali hills run in a north-cuistiTly 
direction from the peninsula of Kathiaw&r until they lose themselves 
ill the plain near Dchli. From this jioint they run in a south-iNist- 
crly direction connecting with die Vindhyas, and in both castes con- 
stitute die abutments of the elevated plateau of Oimtnd India. Tliey 
thus form two sides of a triangle with its apex towards the north, 
where it separates the Indus plain from diat of the Ganges. Tlie 
general slope of the Indus plain Is south-^vest, with, as we have seen, 
a slight depression towards the south, until the influence of the north- 
ern slope of the Arvalis is felt, when it gradually rises again. Taking 
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a line along the Indus/ we have Schwan, 117 feet above the level of 
the sea ; Shik&rpur, 199 feet ; Dehro ahazi Kh&i, 895 feet ; Segra, 
on the ensieni bank of the Indus, opposite Dehni Isiniil Khfin, 606 
feet ; and Kliainibud, opfiosite K&liUiiigb, 750 feet. Following the 
32iid parallel from west to east, we have Saudi on the left bank of 
the Indus, 029 feet above tins level of the sea ; Lodri, on the left 
bunk of the Ohtndb, 657 feet ; and HiinidtiM, on the loft bank of the 
R&vi, 790 feet : further east, we enter the hills. Following the 
80th paRillel we find Mare on the 71st nieridian, with an elevation 
of 386 feet ; Niir Shah on the 73nl meridian, 482 fe<*t; and Phkka 
Saniwa, on the 75th meridian, 698 feet. The perfect uniformity o. 
the surface is broken in tJie north-west by the small tableland be- 
tween the Indus and the Jhilam, of which the salt range* forms the 
abutmeiit. These hills at the Ssikesir station of the survey in the 
Jhilam district rise to a height of 4,994 feet above the level of the 
sea. Tliey extend from Khairabad on the Indus to the Jhilam o|)- 
posite Chilianw&la, and thence those forming the eastern flank of the 
table-land us well as a subsidiary range to the east of the Jhilam turn 
abruptly north-east and connect with the outer ranges of the HiniAr 
luya near Bhinibar (1,200 feet). The table-land itself is seldom 
more than two or tliree hundred feet above the general level of the 
plain, and presents an undulating though tolerably even suriace bro- 
ken occasionally by ridges which attain a height of from two to tlirce 
thousand fin^t. 

Tile Indus plain along the foot of the hills is sufficiently watered, 

Imlian desert ^ soiitli at any distance 

from the rivers cultivation on an extended 
scale is only jHissible when the scanty rainfall can be aided by 
artificial irrigation. Tlie latU^ tract known ns the great Indian 
desert stretches through Bliatiiina, Bikanfr, and Bah&walpnr into 
8ind. Tradition tells ns that in former time it was a fertile and 
populous country studded with numerous cities and towns and 
iiiliabited by prosperous and civilised tribes. A recent writer* 
states that**^ there is nothing in history to show that the rivers (of 
this tract) ever coiitaincil much more water than they do now. 
Borne diminution in their volume may have taken place during the 

* All theta helffhlA are Uikcn from tlierseonlt of the Giest Trisononetiieri Sur- 
vey. * Fleming on the tali nuiee,J. At. So&, Ben., *CsL 

Ucv.| July. 1874, p. 3. 
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lapse of ages^ from changes in the lower Himalayan range, as well 
as from the destruction of forests and increase of irrigation. There 
is no doubt also a tendency to the obliteration of the lower part of 
their coarse ; partly by the drift of sand and dust from the desert ; 
and partly by the deposit of the silt brought down by the streams 
themselves, owing to the absence of the great river by which it 
would have been carried off to the sea.’’ Between the Sarasvati 
and the Satlaj are a series of broad channels, most of them a mile in 
width, of which those to the west appear to terminate in the valley of 
the Satlaj, while those to the east, which are also the more ancient, 
lead to the channel of the lost river Hakra or Sotra.^ The Kaggar 
now runs in an old bed of the Satlaj and was formerly an affluent 
of that river. The change may have taken place owing to some 
great cataclysm* which formed a new bed for the river and left the 
old one for its tributaries on the east, and there is much to be said 
in favour of the identification of the Sotra channel with this old bed. 
At the present day the water-level in wells in this tract is excessively 
low, being often so deep as three hundred feet from the surface. As 
the water when procured is often brackish, it is a matter of wonder 
that people are found to inhabit this country which long ago receiv- 
ed the name of Marusthali, ^ the region of death.’ 


The Gangetic plain extends from the debonche of the Jumna 
from the hills to the head of the delta of the 

Gangetic plain. 

Ganges, and lies between the great bend of 
the Him&Iaya and the north-eastern slope of the table-Innd of Central 
India, which here has a general elevation of about one thousand feet 
above the plain. The breadth of the plain varies from about two 
hundred miles at Agra to about one hundred miles at B&jmah&I. 
Tlie direction is to the south-east, but to the east of the Ganges the 
courses of the rivers exhibit more southing. A general idea of tlie 
fall in height along the coarse of the Ghinges may be obtained from 
the following figures: Sah&ronpur, 903 feet above the level of the 
sea ; Meerut, 735 feet ; Aligarh, 610 feet ; Agra, 516 feet ; Cawn- 
pore, 517 feet; Allahabad, 315 feet ; Benares, 255 feet ; Patna, 174 
feet ; Bhfigalpnr, 159 feet; ^d Bardwfin, 97 feet.* Cross sections 


1 Said to have dried ap in the thirteenth oentoiy. * Like that of 1762, 

when, aoooiding to General Cnnningluim, the riTer waadammed ap a landdip in 
the hillaaad nae aome fSemr hnndred feet before the barrier nve waj. A similar 
oatadTsm oocuned on the Indoa, * From Q. T. B. tames. 
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show little difference in height at any point. Bhatpura, below 
Mohan, at the entrance to the principal pass into the Dehra Dun, is 
954 feet above the level of the sea. Following eastwards the line 
along the foot of the hills, we have Hardw&r, 1,016 ; Najibabad 
860 ; Barhapura, 910 ; K&shipur, 750 ; Bilahri, 760 ; Sigauli in 
Oorakhpnr, 300 ; Madanpur in Tirhut, 230 ; and Amoa, 248 feet^ 
Noting these figures on any good map and following the coarse 
of the rivers, a sufficiently correct idea of the general slope of 
the Oangetic plain will be obtained. At tlie termination of Uie 
hills near Bajmahil, the plain once more expands largely to the 
south and again presents an uninterrupted surface from the moun- 
tains to the sea. The length of this section is about 350 miles, 
and its breadth from B&jmah&l to the Brahmaputra about 150 
miles, but increasing to about 300 miles along the coast at the 
head of the Bay of Bengal. The height varies from 100 feet, the 
level of the river Mah&nadi at M&lda,* to 75 feet at Jelinghi, the 
head of the Hugh branch of the Ganges,* and 31 feet at Chinsurah. 
The Hovrrah station bench-mark is but 18*2 feet above the level of 
the sea.^ These portions of the great plain, often though not very 
appropriately called the valley of the Ganges, are intersected by the 
countless tributaries of that river and are under the full influence of 
the periodical rains. They therefore, as might be expected, com- 
prise the richest, the most populous, and the most civilised districts 
of India, and in these respects form a striking contrast to the west- 
ern parts along the Indus which are doomed to perpetual sterility, 
not from any natural deficiency in the quality of the soil, but only 
from the great aridity of the climate. This barrenness is no doubt, 
in a great measure, due to the relative position of the Indus plain 
to the higher ground around it and to the prevailing winds ; matters 
which, at first sight, appear to be of little importance, but which 
are the efficient causes of the extremely dry climate that it possesses. 
Fluviatile action in erosion and deposition, productive of the allu- 
vion and diluvium, terms so well known in the settlement records of 
ilieM provinces, has clearly directed the coarse of the rivers in the 
^n^at Gangetic plain. Mr. Fergusson, in an article quoted by the 
nnthors* of the * Manual of the Geology of India,' shows that the 

■First fire from Webb and Sifawii from Kirkpatrick. *nrx;kcr 

» Prinsep. * U. T. 52 : iu sc. VIU.. 186C. * l^p. V». 4l2. 
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riven of the Ganges delta oscillate in curves, the extent of which 
is directly proportional to the quantity of water flowing down their 
channels. Thus, the oscillations of the Ganges between Mnngir and 
B&jmah&l average 9^ miles, and between Allahabad and Chnnihr, 
only 3*7 miles in length. Farther, when a groat river runs through 
a low conntry, its coarse is considerably stayed by the slnggiah 
expanses of stationary water generally termed jktU in Bengal, and it 
is thus compelled to deposit its silt along its banks. Hence arises 
file phenomenon of a river passing through a country between 
banks that are higher than the adjacent alluvial flats, and the gra- 
dual increase of the banks until the stream makes its way through 
them to some lower level. Mr. Fergusson estimates that when the 
slope of a river bed falls to less tlian six inches in a mile, a denuding 
river will be converted into a depositing river, and as the deposit 
commences at the bottom of the slope, the change proceeds up- 
stream. Moreover, since the Ghinges receives its more consideiv 
able affluents from the north, the left bank gradually increases 
and drives the main stream more and more towards the table-land 
of Central India, and makes the point of confluence of its affluents 
continuaUy move upwards. This tendency is well marked in 
the Jumna in the Mainpuri district, where the old silted-up bed is 
locally known as the hlmgna.^ In the Tar&i below Kumaon the same 
law prevails, and streams that in the upper portion of their course are 
denuding rivers in the lower portion where the check in slope 
occurs deposit their silt, form jhils, and continually change their 
courses like Uie rivers of the Ghingetic delta. 

The As&in valley fonns a narrow prolongation of the eostorn 
extremity of the plain, iiartaking more, 
Asim valley. however, of the nature of a simple river valley 

liable to annual floods. It has a length of about 800 miles with a 
breadth of thirty to forty miles, widening at its junction with the 

> 0«. IV., 478. The old bed in Bahlranpnr ia called the Eiidlii JnmiuL— /M, 
IT., 140. Remaina have been found in the Jnmns allnvion near All a h abad.— J. A. S., 
Ben., 111., 302, S29 ; 1 V., 2S2, Ac. Wilford also notices the disooveiy of bones of 
men and animals in the Oanges allnvion near Benana about a fationg from its 
present bed at ninet j-five feet from the snrfaoe and tUrty feet below the lerel of 
the present bed. He says the hnman bonss were entire, bnt thoae of qnadnipeda 
were broken and bore evident marks of their having been eat with a sharp inatro* 
ment Hefonnd no marine deposits at over 103 feet when the wster-bearing stnia 
was reached.— As. Bee., VIII., 294. He liaa also noHoed the fset that the point of 
jntictkm of the Koei with the Ganges bad moved np from NawibganJ opposite RiJ- 
mabfl some twenty-live miles. 
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Gangetio delta. It is shat in on all sides, except the west, bj 
mountains. The ehamoteristio of a sodden and total diange along 
a definite line at the foot of the monntains from a broken hilly sur- 
face to ati absolute flat, which holds good throughout the other parts 
of the phun, here no longer prevails. We fluently see small iso- 
lated hills standing out like islands from the general level surface, a 
phenomenon observable on a smaller scale where the Vindhyan ntnge 
mingles with the plain. From Sadiya, which is 440 feet above 
the level of the sea, the fall is gentle to Oauhati, which is placed at 
168 feet, and Gh)41p4ra, which is 150 feet.^ Taking a line along the 
foot of the hills, we have Titaliya, 830 foot ; R&jh&t at the foot of the 
hills near Bnxa, 220 feet ; and the station at the foot of the hills 
below Diw4ngiri, 670 feet : figures* which show a more sudden 
descent than those at similar positions under the western Him&laya. 

We shall now return to the plain between the Jumna and tlie 
S4rda, and more particularly to that part 
which lies immediately below the foot of the 
Kumaon hills. We find there a narrow belt of country usually 
covered with forest and remarkable for the entire absence of water, a 
phenomenon eminently characteristic of this tract. Hie great rivers 
preserve their course with some diminution in their volume, but all 
the minor streams that have their origin in the lower hills on enter- 
ing this belt soon lose themselves in the shingly deposit that consti- 
tutes the substratum. In time of flood, however, tliey often preserve 
a visible stream throughout their course, but this appearance lasts 
only so long as the cause exists. Tliis belt of wattTicss forest land 
is called the Bli&bar or uA/iar bhtimi (waterless forest) under 
Kumaon, and has a breadth of from five to fiftinm miles. Though 
no stream or spring exists, the Bh41mr is clothed with a magnificent 
forest finding its nourishment in the few foot of alluvial matter 
that rests on the boulder and shingle deposit below.* To the 

* These Afpires are from the Groat Trigonomotrioai Hurrojr locords, which make 
Oihnigarb, S4S foot above the lovol of thewa; SilMijcar, 310 feet; and Baramak, 
near Tesper, C66 feet. * First from lluokor, two Uist from Pemberton. 

* These meoriptions are obieflj based on Uorbert'e roiiort ; and on an article 
entitled *The Bimilaya in Knmaon and Oariiwal' by Mr. (now Hir John) Strachey, 
Old. Rev.Ho. 80. Stewart notes that be can find no defhiite statement at to the 
bieadtb of the fmot known asBhiber and Tarii to the eest of Sikkim, but Hocdier 
mentions'eapressly that there it renges txom S to 18 milee in width ; Kirkpatrick 
and Hoffmelster eoincitlein making its hreadth o|>|ioaiie NepfU about 10 or 12 
■dies, ami between the Serda and Bimmiga it magee from 80 to 80 miles, Islliiig 
lo 6 or 7 miles abreast of QarhwfU and di»ppoaiing to the west of the Juauia. 
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south of the Bh&bar, the character of the country changes into a 
swamp devoid of trees and intersected by sluggish streams that rise 
from unhealthy morasses* This tract is 
^'^*^** included with the Bh&bar between the 

Ganges and the Phika under the general term ban or jungle. 
East of the Phika under Kumaoui where it apparently attains its 
maximum breadth, it is known as the Tar&i, and under Nep&l as 
the Tary&ni, with some specific addition ns Morang, &c. It lies 
between the forest belt and the cultivated plains, with an average 
breadth of about ten miles under Kumaon, though varying much 
in different parts. Thus we have between the plains proper 
under Kumaon and the foot of the hills two distinct belts of 
country, each about ten to fifteen miles broad, known as the 
Tar&i and the Bhobar. The Tarai is characterised by the presence 
of reeds and grasses showing the marshy nature of the ground. 
The streams carry off only a portion of the superfluous moisture 
and sluggishly run in tortuous channels, doubling back con- 
stantly in their course. The soil consists of moist alluvial mat- 
ter without a sign of rock either in fragments or in site. In the 
Bh&bar, on the other hand, no water rises from the ground. Through- 
out its whole extent not a single spring nor any water can be seen, 
except occasionally where one of the larger rivers takes its course. 
In the rainy season alone torrents cut into the ground, and the chan- 
nels thus formed exhibit characteristic secibms of this remarkable 
tract. We then find that there is but a thin covering of alluvial soil 
on a vast dry bed of boulders and of shingle, through which all rain 
that falls sinks rapidly, and which absorbs in the same way all the 
minor streams of the outer ranges. Instead of reeds and grasses, 
we have here all the magnificence usually attributed to oriental 
forest scenery. Gigantic IwldiU (Adina eordifolia) and khairn 
(Acacia catechu) rear their heads above a tangled undeigrowth of 
creepers and thom-bushes which present a barrier to progress that 
an dephant alone can surmount. Towards the hills we find the »dl^ 
(Shcrea rdb^uta)^ and in Kota greot groves of mangoes, while patches 
of cultivation appear wherever irrigation is practicable. For this 

> The Ml is the chmcteritiie tree of the upper Bhiher wherever it is found. 
Hodgson notes that oonstent observation has enabled the people of the TaMi to dis- 
tinguish the principal belts of the Bbdhar from the trees that grow in each. The 
highest is the sdl level, the next is tlie Itkmir level, and the lowest is the #/#« (Zhl- 
herfia sfsa) level. 
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parpose, the streams of the lower hills are tamed into artificial chan- 
nels before they reach the shingle deposit, and even the lakes in the 
lower hills are dammed up to retain a safRcient supply of water for 
the Bh&bar. West of the Kosi, however, there is little cultivation 
or irrigation, apd the Bli&bar there almost remains untouched by 
the plough. The actual slope of the ground between the Tarai and 
the foot of the hills is considerable, though not apparent to the tra- 
veller, except when he observes the rapidity of the current in the irri- 
gation channels that line the road by which the Bh&bar is crossed. 

Before entering into more detail regarding the Bh&bar and Tar&i, 
there is yet a third feature characteristic of 
the tract below the Hiin&Iaya that must be 
noticed here as intimately connected with the other two, and this is 
the line of hills called the Siwalik^ or sub-Him&layan. These will 
be well known to paloeontologists in connection with the rich col- 
lection of fossil mammalian bones discovered in them by Dr. Fal- 
coner and Colonel Cautley. As a rule, they appear to rise abruptly 
and without any intermediate undulating slope from the apparently 
I^vel surface of the flat country below to heights varying from a tew 
hundred to three or four thousand feet. Tliey are composed of sand- 
stones and conglomerates, and the dip of the strata is usually towards 
the general mass of the mountains at a low angle. The form of dis- 
turbance of the strata is very regular, producing broad normal anti- 
clinal flexures, the axis-plane sloping towards the mountains. To- 
wards the plains the slope has been weathered out, so that plains- 
wards the Siw&liks exhibit a steep face from which rise the highest 
sununits of the range, while a long gentle declivity slopes inwards 
and forms a longitudinal shallow valley by meeting the foot of the 
next line of hills. The latter, as a rule, run on a line parallel to the 
Siwiliks, but at a distance of from five to ten miles from them. 

The botiem of this longitudinal depression is, as may be supposed, 
by no means continuous. In some places it 
is cut through by the passage of the streams 
that drain the interior of the mountains ; in others, it is quite obli- 
terated by the near approach to each other of the two ranges that 
flank it, and tvhidi usually form distinct lines. This is, moreover, a 

I ShwAln. to Siva; for nse of the tomi <8iw4liks' l»y MnsalmAn 

historians, see • Hisloiy * 
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strnctanl feature and not duo simply to denudation. In the country 
between the Satlaj and the K&Ii, these valleys are called D6ns 
and under Nep&l, according to Hodgson, they are called Mdris. 
Tltey have been confounded by some writers* with the Tai4i, which, 
as we have seen, is quite distinct. The lower part of the Ddns 
generally appears to be covered with a deposit of boulders and gravel 
that slopes somewhat steeply from the Himalaya towards the Siw&> 
liks, so that the whole bottom of the valley is considerably raised 
above the level of the plain without. In consequence of this eleva- 
tion, the outer hills when viewed from the interior of the valley, as 
from Masdri, present a very insignificant outline. Hie drainage of 
these valleys usually collects along their longitudinal axis and either 
falls into some of the larger streams that cross them, or less 
frequently finds an- independent exit for itself into the plains by a 
sudden bend to the south through a break in the outer range. Owing 
to the considerable elevation of the Ddns above the plains down to 
the level of which the drunage finds its way in a very short distance, 
the unconsolidated strata that form the fioor of these valleys are 
constantly cut through to a great depth by wateiwiourses. Conse- 
quently, the surface, though often presenting an apparent fiat for 
several miles together, is frequently broken up into steps which, on 
the whole, are tolerably level, but at different heights, the one 
above the other. This phenomenon is not uncommon, and is 
constantly observed along rivers tliat are eroding their banks. To 
the same causes also are to be attributed the practical impossibility 
of procuring water by means of wells in the Ddns, a difficulty 
which mainly arises from the thorough dessication of the gravelly 
soil by the deep drainage. 


We have not sufficient information to state distinctly how far 
_ ..... the Bh&bar extends both east and west along 

the foot of the Him&laya, but the following 
indications would lead us to suppose that this phenomenon is 
inherent in the relations of such a mass as the BBmfUaya with the 
subjacent plains. Under Hep41 it is called the Jhfiri or Bh&var, 
and, according to Hodgson,* extends firom the KfUi to the Mechi on 
the east with the same general charaoteristioa as under Kumaon. 

*8agMrriU«’fnjaioaia«oari|riwoorreetediB7Ui«ditiaa,187a. *FI»Bleal 
Oeopapbr of the ffiaiiUja.— J. A. &, Bea., XVUI., 778. 
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Ensiwnrd of Tinta, according to the same writer, the BhdtNir 
and Tarui do not exhibit the ssiine parallelism to the line of the 
Pliinalaya, but ^^show themselves plain words, like an irregular series 
of salient and ro-salient angles resting on the mountains. Or like 
small insulated plateaus or high undulated plains, surrounded in 
both the latter cases by low swampy land analogous to the Tarii.’* 
An example of the former is found in the plateau called the Parbat 
Jo&r on the confines of As&m and Rangpur, which is considerably 
elevated, quite insulated, remote from the mountains and covered 
with sd/, the characteristic tree of the upper Bhabar. Again, we 
have undulating plains, such as those that occur around Dinajpur 
and to the north-west and north-east of Siligori, all of which may 
be identified with the Bhdbar. In all these cases where the detritus 
bed thins out, a moist tract is met with, though in no case so 
marked as to the westward. Herbert^ affirms the general applica- 
bility of his remarks regarding the submontane tract below Kumaon 
to the entire country between the Ghinges and the Satlaj and 
Parish* to the tract farther west between the Satlaj and the Bi&s. 
There is no well-defined line dividing the area of swamp from the 
Bh&bar proper between the S&rda and the R&mganga. To the 
east in the Tallades Bh&bar, where the streams seek the S&rda 
directly, there is less Bh&bar, and the swamps that exist are not so 
extensive, but at the same time are more formidable, being often 
surrounded by tangled masses of canebrake. The Dhy&nirau 
Bh&bar also is comparatively narrow, and it is not until we come to 
the Ghhakh&ta Bh&bar that we get a breadth of eight to twelve 
miles that lasts until the Phika river is reached. The Tar&i exist 
all along the tract to the south of, and parallel to, the Bh&bar from 
the S&rda to the Phika. But west of the Phika it loses its charao- 
teristios and can only be traced in the closeness to the surface of the 
wateD-level in weUs. Westward oi the Phika, the Bh&bar or water- 
less traig^ also narrows and the sdl forest does not des^nd more 
than six miles from the foot of the hills, and a few miles further 
west it has not a breadth of two miles. The Bh&bar, however, 
exUtS) wb(A is broader than the present sdl forest, of which much has 
been out down of late years. Its presence is shown by the absence 

^ Bepoit of the llinenlQaical Sarver of the HimiUya Monntsins, JM, extra 
Ha, VoL HI. • KoUifihi of the JaUmidhiir Doab, JM, ZTII., p. 281 : 
Xvhl.;p.ft6D. 
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of wells, and similarly the Tarid appears in a line of wells with 
water at from three to six feet from the surface, running parallel 
to and bordering on the Bh&bar* This limitation of both the 
Bh&bar and Tar&i is conterminous with the commencement of the 
Piitli Ddn, which has detained the greater part of the detritus that 
is elsewhere spread out below over the plains. From the Pliika 
eastwards to the S&rda, where these tracts attain their inoxiinum 
importance, there are no Ddns, properly speaking ; for the Kota 
Ddn presents no great barrier to the south, and further cost the 
Siwdliks are so blended with tlie outer range that a geologist alone 
can trace their sequence. In this fact, we have an illustnition of 
that portion of Hodgsoifs theory that gives a narrow extent to the 
Bbalair below the Duns and a broader range where tliere is no Ddn 
to intercept the ddbris from the hills. Hie facts that wo know 
rogsirding the Bhdhar to the north of the Sah&ranpur district' 
further confirm this deduction. 

In Eastern Turkistan we find a similar phenomenon. Trotter 
The BliAbar in Turkis- Sagon rivor, which has its 

source at the eastern foot of the Terek pass, 
after it reaches the plains north of Kalti Ailak wastes away and leaks 
through crcviccs in the stony ground. The h&kiin of the latter place 
assured him that wells had been often sunk but proved of no use. 
Trotter writes : — This diminution in the size of rivers as they des- 
cend is one of the chief characteristics of the country, and occurs in 
all minor streams that have come under my notk-x Of course much 
of this is duo to irrigation, which necessarily carries off large quan- 
tities of water, but the stony soil has also much to answer for ; on 
the other hand, the frcciuont appearance of largo springs giving con- 
siderable supplies of water and often issuing from the open plains at 
long distances from the mountains may account in a great measure, 
if not fully, for the water thus lost in its early infancy.’* Here we 
have the existence of a Bh&bar and Tar&i vouched for by competent 
authority in the Y&rkond and Kashg&r country. The same pheno- 
menon, but on a larger scale, was found by Prejevalsky to cliarao- 
terise the tract between Korla and Lob-Nor. A belt of country 
about three to four miles wide, consisting of an ondnlating plain 
covered with a pebbly or gravelly soil and totally devoid of 

> Qaseiiecr, IL, 110. 
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vegetation, runs parallel to and at the foot of the Kunigh-t^h, a 
low waterless and barren range. Bejond this stony margin, which 
appears to define the shore-line of an ancient sea, lies the great desert 
of drift sand amid which salt marshes exist wherever f he moisture 
comes to the surface. The same pebbly plain was found under the 
northern slope of the Altyn-t&gh, the north-easterly continuation of 
the Kuen-lun mountains between the 90th and 92nd meridians, and 
north of and below' the stony margin the usual salt marshes occurred. 
Tlie latter are also found at the foot of the north-eastern portion of 
the Tibetan table-land in Tsaidam. It would, tlierefore, appear that 
tracts analogous to the Bhabar and Tar&i of Kuniaon surround the 
entire Him&layu-Tibetan mass, and that they vary in character accord- 
ing to local influences. 

Hodgson attributes the distinctive character of the Bli&bar, as a 
Caase of the deposit : whole, to the vast mass of diluvial detritus 
Hodgson's oceanic theory, ^hich was shot from the mountaius upon the 

plains, like gravel from a cart, at some great geological epoch, and 
which has been, since its deposit, variously and often abraded both 
in degree and direction by oceanic and, in a far less degree, by 
ordinary floods.” Another writer considers that this theory of 
Hodgson's appears to be a reasonable explanation of the existence 
of these great beds of shingle, sand, and boulder all along the foot 
of the mountains. It is argued that no rivers can have laid out such 
a vast deposit, and we can only conclude that wo see here the limits 
of an ancient ocean that once washed the base of the Him&Iaya. The 
boulders and shingle are spread out only for a distance of ten or 
fifteen miles from the mountains from which they are derived, while 
the finer particles of sand and clay are carried much further. Qrent 
variations in the depth and breadth of the deposit occur, due, in a 
great measure, to local causes. One which apparently has had a 
great influence is the existence or othenvise of the Siw'tUik range. 
Where there was no sandstone range to intervene between the moun- 
tains and the plains and collect the detritus within their contained 
Dihis, the deposit is broader and not so thick. Where there was 
Bocli a barrier, it has been carried less southwards and exists in great 
aconmnlationB between the barrier and the mountains. Again, where 
no renge existed but only'spnrs sent forth, like bent arms, upon the 
plains from the mountainSi Hodgson observes that the embayed 
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detritus ?" simply deeply piled end lofty within sncbspnss^ slid thioly 
ttiwl imaq iiiJly aprail wilhopt them, by ressonof theeotionofthespun 
on the cnnent. He notioes, as an example of this formi the debris 
embayed by a spur on the road to Daijiling by Pankabdri, where it 
is aoonmnlated to several hundred feet, and where, moreover, there 
is outride the spur a sueceasion of terraces, apparently due to ooeaaio 
forces.* Further, ** where, as frmn Gauhati to Sadiya, there was 
not room upon the plams for the free spread and deposit of the 
detritus owing to large and rapid rivers and to other chains both 
proximate and parallel to the HinuUaya, the phenomena, created 
elsewhere by the mote or less unrestricted spread of the Himdlayan 
detritus over the pUuns, would necessarily be faintly, if at all, trace* 
able. Lastly, if at the time of the descent of the ddbris, there existed 
a great dip in the Gangetic plain from iiorth*west to south-east, the 
lithologic chi^actet,.as well as the distribution of the ddbris, would 
be materially affected thereby, fcr the subsiding oceanic current 
would have a set from the former to the latter (jnarter and would 
continue to lash the gravel into sand and here to deposit both in a 
series of terraces, there perhaps utterly to displace both in the latter 
quarter long after the former had emerged from the waves.’* 


The oceanic theory of Hodgson is net accepted by the majority 
of professed geologists. Mr. W. Blandford 
FlaTistneOieMT. writes There is absolutely no proof of 

any sort or kind that the whole Indo-Gangetic plain has at any 
time been a aaarine area ; but there ia equally no proof that it has 
not. It has been shown that in eocene times the sea occupied the 
valley as fiar as the foot of the Himalaya, and extended 
along what is now the base of the mountains, as far east as Ku- 
win/wi ; and also that marine cenditions prevailed to the north-west 
thfonghont a great part of the tract now occupied by the Asdm 
range ; but it was also printed out that, in the area between Kn- 
maon and the Gdto hills, no trace of marine formations had been 
Yet it is difficult to understand, if Um Gangetic plain was 
a nourbanin, why no marine beds occur. It is true that the north- 
ern border of the plrin, throughout the most important part of the 
» ns Altai mimmU of tlw ooesaic theoiT^ to WMoid On As. Bes^ ynjy 
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intervening space in Nepil, is, unfortunately, inaccessible to Euro* 
peans ; bat still, if the Gangeiic plain in any way corresponds to 
an eocene sea, as the Indus plain doubtless does, why are no traces 
of marine beds found to the south of the valley on the margin of the 
peninsular area, as they are in the desert to the east of the Indus P 
In the Brahmaputra plain, also, no marine deposits of tertiary age 
are found ; in the plain itself only fluviatile deposits have been 
detected and the marine, eocene, and miocene beds are confined to 
the southern slope of the range forming the southern watershed of 
the valley.” Mr. Blondford considers the post^ertiaty formation 
of these provinces to be clearly river deposits. The latter tertiaiy 
formations belonging to the Siwdlik series contain reptilia and 
mollusca, but not a single marine shell. It is impossible to tell 
what beds may be concealed below the Indo-Ghmgetic alluvium, 
and marine strata may exist to an enormous extent without appear- 
ing at the surface ; it is also unquestionable that the amount of 
information hitherto derived from borings is very small indeed, but 
so far as that information extends, and so fiur as the lower strata of 
the alluvial plain have been exposed in the beds of rivers, not a 
ringle occurrence of a marine shril has ever been observed, nor is 
there such a change in the deposits as woqld render it probable 
that the underlying stratra are marine • • . The only evidence 
known in favour of marine conditions having prevailed dnrii^ the 
deposition of any portion of the Gangetie aUuvinm is the ooenr- 
renoe of brine springs at considerable depths in a few localitiesk 
These springs however, are not namerons, and, withoat additional 
evidence, it is impossible to look npon them as proofii of marine 
deposits. At the same time it is. by no means impossible that the 
sea occupied portions of Sind and Bengal long after the {dains of 
Upper India vrere dry land.” On the whole, Mr. Blandford thinks 
that the ooeanio theory wants farther support ; that the fluviatile 
theory is the only oim that fits in with the preseiit state of our 
knowlfilge, and that the depresmon of the Gangetio {dain is of oon- 
temporaneous origin with the disturbance and contortion of the 
Hfanilayan ranges, and that the jdiysioal features of the two areas 
are closely oonneoted. No important borings have ever been 
in these provinces, and rufthing has ever been discovered, so ftr as 
we are aware, to show that the older theory is the conrect one. The 
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newer theory is Anther sopported by the disoovery of the buried 
town of Behat in the Sahdranpor district, some seventeen feet betow 
the present level of the oonntry and containing coins of the oom^ 
mencement of the Ohristian era, thos showing what can be effected 
by fluvial action in mghteen centuries. 

We have already seen that the distinctive features of the Tardi 
are not found west of the Phika river, if we 
except a small tract on the left b»wb of the 
Rdmganga, the condition of which, however, is probably due to de- 
fective drainage in that particular part, and might occur in any other 
place. The existence, therefore, of the Tardi as a distinctive feature 
must be due to local causes capable of explanation, but the imperfect 
nature of our knowledge will only allow ns to guess at them. Her- 
bert^ described the Tardi as “ defined in its southern boundary by 
a rise or step which runs parallel to the common boundary of moun- 
tain and plain land.'’ He observes the height is variable, oooasion- 
ally as much as thirty feet and sometimes sudden and steep. Modem 
research can discover no well-defined boundary beyond the chain of 
springs which sometimes approach within a couple of miles of the 
foot of the hills and sometimes are separated from them by a belt 
fifteen miles wide. In no case is there any such rise or step as des- 
cribed. Hodgson* also accepted the existence of a longitudinal 
trough running parallel to the Himdiaya as a 'oharacteristio of the 
Tarfti, which he held to be a natural depression in the plain, and thus 
accounted for its peculiarities. Hus theory, however, is opposed to 
the resnlia obtained by levelling operations and appears to be based 
on an entirely erroneous idea, the fisct bring that the drainage of the 
bigbar country, beyond which has been lost in the absorbent strata 
of the Bhdbw, here breaks out again in a line of copious springs 
which collect into swamps in the Tarii. This feature has also some- 
what planribly been aooounted for* by the existence of an impervi- 
ons stratum below the absorbent boulder detritus, and as the latter 
gradually out the finer and less permeable rilt underlying it 
approatbes nearer, and eventually reaches the sorfiMie, bringing with 
it the water that has been absorbed by the shingle talus and has 
been retained by ihe impervious siH. 

* I. Sm art. * b a, p. TSS. 

p.ie4. 


* Battsa ia Kaanaa Bapoil^ 
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{«) Point of Te>appeftranee of wftter. | (V) Point of dlmppeamnce of water. 


Althongh this explanation seems reasonable so far as it goes, it 
must be remembered that the swampy Tar&i extends only from the 
Phika to the Tista, and we must, therefore, look for some peculiarity in 
this part of the plain which does not exist elsewhere, by which we may 
acoountforthe existence ofawampsexclusivelyiii this particular locality. 


In a recent note, Mr. Liawder gives the following section of the 
Bhibar and Tarai : — 





His experience of this tract has led him to consider that, what- 
ever may he the nature of the underlying formation, the surface 
beds are solely due to fluvial action. The mountain torrents along 
the foot of the Kumaon hilb bring down every year a vast amount 
of ddbris which is spread out over the surface now on one side of 
their previous course and agun on the other. This irregular depo- 
^tion itself compels the torrents to change their beds (mm place to 
plaoe imiil, as now obtains, the pmnts where they debouch from 
the hilh are marked by more or less irregular, grea^ fim-shi^>ed 
beoUer and gravd deporits. The clayey or semi-soluble, particles 
aM neoesaarfly oanied fiurtheet and are readily depoated not only 
where there is a check in the alope, but where the onnwn t is im pe ded 
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by thfl tortuoQS nature of the channel which itself naturally assumes 
that form under these conditions. Here, during tlie rains, tlie 
streams saturated with clayey silt, overflow their banks, form new 
channels, fill up old ones, and create the TariU. Above this deposit 
of clay we find one of clay combined with sand, in which, how- 
ever, the latter predominates. From this bed issues the line of 
Tar&i springs that flow uninterruptedly throughout the year, and its 
margin marks the northern boundary of the Tar&i. Above we meet 
beds of sand and gravel or gravel and boulders as we approach 
nearer to the hills. A longitudinal section taken at the top of the 
Bhabar (Fig. 2 B.) will show that the hill torrents in the upper 
portions of their course run along a ridge formed by the d6bris 
transported by themselves, whilst a similar section of the TariU (Fig. 
2 C.) would show that, os a rule, the river channels are found in 
depressions below the general level of the country. The geological 
section (Fig. 2 A.)' shows the gradients of the present ground sur- 
face on the road between Bareilly and Binibdgh, and from them it 
will appear that in the boulder region deposition takes place at a 
slope of sixty-six feet to the mile, whilst the clay is not deposited 
until the descent falls to about eight feet in the mile. It may fairly 
be assumed that these are the usual angles of deposition of the ma- 
terials, and that they have obtained since the degradation of the 
lower hills and the resulting deposition below them commenced. 
If so, a series of proportionate curved lines running almost parallel 
to the present ground surface may l>e taken to represent the ground 
surface of succeeding periods, and such porti..'nB of these lines as 
may be similarly inclined with the present Tarii portion (m., at the 
same angle with the horiaon) will evidently represent the Tarii or 
clay deposit as it then existed. A line intersecting all these beds at 
the several points of junction of the * clay’ with the * sand and clay' 
will represent the present impermeable bottom of the Bhibar basin 
and account for the line of springs upon the surface where the stra- 
tum of sand and clay crops out. The upper boulder and gravel beds 
permit of the filtration of water freely through them to the clay, at 
the same time acting as a capillary reservoir to ke^ up the dry 
weather supply to the springs below. 

We have further evidence in support of this theory in the fact 
that the Tarii proper does not extend westwards of the Fhika river. 
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Between the PhHui and the Sdrda there are no Ddns, for the Kota 
Ddn has its southern boundarj broken through by rivers, and along 
the entire tract numerous torrents find their way directly to the 
flat country below. The proximity of these torrents to each other 
causes the accumulation of ddbris to exhibit a continuous appear* 
ance which seems to have su gg ested the theory of a marine origin. 
To the west of the Phika river, the drainage of the lower hills is 
carried off mainly by streams which collect the drainage within the 
8ub-Himilayan range and seek the plains in one well-defined chan- 
nel. The Bdmganga is the great arterial drainage channel for 
lower Ghirhwal, and between it and the Ganges, the only consider- 
able stream is the Khoh, which has a small strip of Bhibar below it 
In eastern Enmaon the Ladhiya serves a similar purpose, and where 
in its course towards the K&li it approaches the plains and does not 
allow of any considerable stream from the southern face of the outer 
range, both Bh4bar and Tardi are narrow, and as this influence of 
the Ladhiya on the east and the Bdmganga on the west decreases 
the Bhdbar and Tardi increase and eventually attain their maximum 
breadth where that influence is least felt. Where rivers discharge 
huge volumes of water like the Ganges and the Sdrda, and in a lesser 
degree the Bdmganga and Eosi, the velocity at their debouches 
from the mountains is much less than that of the minor torrents, 
owing to their having cut back and more deeply their channels 
within the hills, so that only the lighter particles of eroded matter 
are carried onwards, whilst the boulders are left behind at their 
natural point of deposition. Hence, near these larger rivers it 
curiously happens that the width of the Bhdbar and Tardi con- 
tracts in a certain ratio and in the case of the Ganges disap- 
pears. 

This explanation is supported by the results obtained during 

the contour survey of the Tardi.^ The second diagram* (Fig. 3) 

Aomt a portion of the country between the Dhora river and the 

Bhdta stream, taken from the survey maps, and will illustrate the 

intricate nature of the levelling operations, and diow why in some 

1 8ea ftreosedings, N..W. P. W. Depaitaieat^ Hay Sl, 1864 ; Jaty, 1868 ; 
IMmaiy, 1678. * Rram the BoUlkhaad wwallen eenals* ooBtSor nap of 

» pCiUoa of the Thiii.siirreyed in 1866.67 hy Outaias Tho ma aon and F. Brown 
and Ijastanant Bl iaa t An eiaMlnatloB of the recetda of this anryey shows that 
what is otstsdiofaidlnf the paction notioedhen is tnw also of the entixe tiact 
batroctt the PUka and the Caraa. 
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places the stn'sins double back on their original direction and 
exhibit the tortuous courses so characteristic of this tract 

Fig. 8. 
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It will also bo observed that there is a sadden dioek in the slope 
whore the Tordi oommeaoes ; to the north in tfie Bhibar the slope 
is from rixty to a hundred feet in the nule, and in the IbriU it 
fiills to about ten foot. These are the odeqnate canses of the 
existence of 8wauii>s, and though tlie neglect of artificial obstmolioiis 
mode for tlio pnqKMC of ntilising the water for irrigation may 
doubtless aggravato the natural defects of drainage, it would 
probably produce no effect whatever were it not for the peenliar 
physicsil conditions tliat exist here. To the west between the Indus 
and tho Ganges, tlie great arterial drainage linos collect within the 
hills and run oft* directly from them, tho general fall of the snrfiuie 
receiving no such check as is found under Kumaon. Tlie same is 
true of the country to tlie east along tho head of the Bay of Bengal, 
and in the narrow valley of As&m, the Brahmaputra runs in a deep 
bod at right angles to the natural course of the streams from tlm 
hills, and thus forms a perfect system of cross-drainage that does 
not allow of the formation of swaii^. 

Tlie Siwttliks appear to have a more or less di^ito existence 
Siwfiiks. elong the whole of tlie Himalaya from the 

Indus to Uie Bnihmapatm, presenting modi- 
fications of the same general features olpng the entire line. To the 
eastward of tlie Tista they arc wanting locally, a fact which it has 
been suggested is due to denudation as in the case of the partially 
obliterated barrier to the south of the Kota Diin. As the Siwdliks 
will bo noticed hereafter in the chiqiter on the geology of Kumaoiv 
we need not describe them here.* Between the Jninna and the 
Sdrda they are found as the southern bcmnilaries of valleys as fur 
eastwards as tho Nilidl river, and thence onwards they almost 
coalesce with the outer range of the lower Himalaya. 


Of tlio Ddns or valleys, between the SiwfUiks and the Himalaya, 
that known as * the Diin * or Dehia Diin, 
from the town of Dehra, is not only the most 
remarkaUe bat the best known. Since the phyrical geography of 
this tract wUl be considered in more defaul hereafter, in ^ notice 
of the Dobra Ddn district, it will be sufficient for onr purpose hero 
to note that the Diin, a tittle to the west of the town of Dehra, is 

>Bes aba Cluva. ZZIL-IV. -el tiw 'llaaaal of tbe Ctoologr o( ladis,* oad 
Gas.,11., M. 
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divided by a ridge tliat serves as a water-pnrting betweeu tlie AsoDi 
a tributary of the Junuia on the west^ and the Suswa, a feeder of 
the Ganges on the mt. The tracts drained by these rivers are 
kno\in respectively as the western and eastern Ddns. The two 
taken together have a length of about forty-five miles and an aver- 
age breadth of eleven miles. The east end of the Dehra base line 
of the Great Trigonometrical 8un'ey on the extremity of one of the 
spurs of the Qhiti range^ about one mile west of Mahobaw&la, is 
1,957*65 feet above the level of the sea : Mahobaw&Ia itself is 2,096*56 
feet and Dehra is 2,328 feet. The junction of the Suswa and the 
Ganges is little more than 1,000 feet above the level of the sea, 
giving a considerable fall for that stream between Dehra and the 
Ganges. A well sunk by Mr. Shore, when Administrator of the 
Ddn, attained a depth of 221 feet before a plontiful supply of water 
was met with, and even at that depth the nature of the deposit was 
the siune as at the surface.^ The greatest thickness of the deposit 
is obsen^ed near the central ridge. It thins out to the west and 
cast along the course of the Asaa and the Suswa, and, according to 
Herbert, may be obseivcd in the beds of the Juiima and Ganges 
resting on snii<lstone. Next, on the west, conies the Kayarda Ddn, 


» The followinijr tnblc shows the cluinictcr of the stratum, and is ix'produced here 
from Mr. Sliori's notes in the Itclirn archives coiniMircd with Herbert's record ns 
one of the few notices ot this character tluit wcjK^bscM. 


Feet 

TotaL 

Soil. 

1 

1 

Soil. 

6 

6 

Fine black mould, few atonea. 

8 

}o8 


4 

8 

Reddish earth with gravel. 



eratc. 

a 

IS 

Sand, gravel, Inige stones. 

4 

162 


2 

20 

llo., with reddish clay. 

Tf 

1U8 

Conglomerate and gravel. 

s 

28 

Stiff reddish clay. 

8 

171 


s 

31 

Do., yellow clav. 

3 

174 



841 

Sand, gravel, little red clay. 

«i 

1771 


1| 

EH 

Stiff roddish clay. 

41 

182 

Do., gravel. 

2 

38 

Sand and gravel. 

i 

1821 

Conglomerate. 

22 

SO 

Miff red clay. 


185 

Sand niid clay. 

2 

G2 

Clay, snnd and gravel. 

18| 

mm 


IS 

7S 

Sand and gmvel. 




12 

EH 

Stiff yellow clay With little 

ff 

208 

Sfiiid, gravel, very iiioiNt. 



SRIld. 

i 

2081 

Conglomerate, over half. 

86 

126 


H 

211 

Red clay. 

S 

181 


7 

218 

Sand niid gravel. 

18 

U4 

Do.» mvel, stones, 

H 

2214 

Urnckish day with angular frag- 

S 

148 

Do., Uirger stones. 



ments of clay slate. 


Another well in Dchrn gives water at a depth of 8S feet from the surface, oiid 
one at Sati*biigh ot 76 feei. Tliere ore only tweiitv-nine wells in the whole valley, 
and many of these arc at favourriJe |ilnccs near ri\(M‘8, so that the difficulty of 
procttxiug water by this moans is couimoii to the whole HOn. Herbert recoids the 

Id 
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gome m milc^ broad and twonty^ve miles long, to the water-part* 
iiig between the Jumna and the Knggar systems. Beyond it wo 
have the Pinjor DVm, which has in parts a breadth of six miles and 
a length of about thirty miles. The Sm&Iiks here are neither so 
broad nor so high as to the south of the Dehra Diln. Tlie Pinjor 
Ddn is divided into two parts, the eastern and western Ddns, by a 
ridge similar to that observed in the Dehra Ddn, and which attains 
an elevation of 2,402 feet' above the level of the sea. To the east, 
the drainage flows into the Kaggar, and to the west into a tributary 
of the Satlaj. Mansi Devi, a temple in the plains just within the 
Ddn, has an elevation of 1,263 feet,' giving a fall to the rivers within 
tills Diin similar to that found to exist within that of Dehra. 

East of the Dehra Diiii w*e have the Patli Diin, also divided into 
(langea to the Bmhma. two parts, but by a depression, not a ridge, a 
fact possibly pointing to its being a valley 
of denudation. Tliat to the west, which is drained by the Sona nadi, 
has a slope eastwards parallel to the Him&laya, and is known as Uie 
Kotri Ddn. Tliat to the east, which is drained by the Ramganga 
and has a slope to the west in the same direction, is called the P&tli 
Diiii. The two rivers meet Just before their waters take a bend to 
the south at an elevation of about 950 feet* above the level of the 
sea. A few miles eastward of their confluence, the volley of the 
Pdtli Dun shows an elevation of 1,200 feet on the right bank of the 
stream, and thus allows a considerable fall to the Ramganga in a 
comparatively short horizontal distance. The peaks of the Siwdliks 
to the south along this entire line seldom rise above 2,500 feet, 
whilst the plains at their southern base average between eight and 
nine hundred feet. Further east comes the small Kota Dun between 

result of borings nuule hr liim in THrious parts of the tract along the foot of 
the hills. At Kishipar, in a spot some twenty feet below the surface ol the red 
clsT, he obtained the following results : — 

Vs" superScial red clay *. I'H* green sandy clay, water : 4'6'' black day, 
extremely tenneious ; I'S* light bine sand and abundant water. At Haldna, aevea 
miles north, nearly similar results were obtained 6'e* a ferraginous sandy day or 
loan^ lattoriy becoming more stiff : I'O* a.greenish day, becoming Maddsh below : 

a bluish-grey clay, pardaUy aandv, not so tenadons, and quite moist At 
Jaipur, nine miles north-west cl Klshipor, he found S* euifaoe sand, which gniP 
dually changed to a stiff red clay : S' a red, loose eand, damp : S' variegatad sand 
and my, apotted : S' yeUowiah aand chani^ng to light grev : twte and roots were 
found at Bine feet and water at twelve feet At AisaJgarh r saperddal loam 
with small nests of impeffectly formed lignite : S'S* red mad and a qatakamd ; 
4' Uadiieh aUtt day, and 8'S* etlff elay, lattetly mady. Two other borings mg 
lecorded widtoui mentioning the locality. 

> Heriiert. f. r. art €8. * G. T. 8. 
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Dhikuli and KiUi-dhungi| much broken ui> by torrents, and having 
its southern boundary cut through by the various hill streams that 
cross it at right angles. From Naini Tal to the Surda the Kiuidstoiie 
ridge that represents the Siwaliks is so close to the Hinialuytt that 
the geologist alone can discern die connection. The Duns are hero 
reduced to deep longitudinal gorges and low gaps, corresponding 
with a loading geologiciil houiidary, that between the old slaty and 
schistose rocks of the mountains and die massive tertiary sandstones 
of the Siwaliks.” Further east, according to Hodgson, the Duns 
are represented by the Saliyan Mari, the Gongtiili Mari, the Chit- 
wan Mari, the Makwanpur Mari, and the Bijayupiir Mari, all under 
Nepal. WiUi the exception, however, of the Dun lying on the road 
to Kathmandu, none of these have been snbjeeted to scieiititic exami- 
nation. “ On this track,” wriUss Mr. MedlicoU,* “ very coinpleto 
representatives nre'foiind of the two suli-IIiinalnyan ranges and th<*ir 
intervening dun or mnri. Tlie Churiagbati range is strncturaliy a 
facsimile of the original Siwaliks. At the oiiUt base at Uiehiyakoh, 
there are some earthy rusty beds, all gntatly iM'iislied. The dip soon 
settles down to nortli-north-west, maintaining the same angle 

steadily to the to[i of the [lass. Tliis is the typical structure of dicse 
dctaclied suli-lliiiialayun niiiges, the flat inner half of a normal 
anticlinal flexure. The range is about four miles wide.” Tliroiigh- 
out die Sikkim and Ubutaii dnarn there is no repn^seivtativo of the 
Siwalik bills and therefore no but in the Dikrang laisin of the 
Daplihi hills, Colonel Godwiii-Aiisten discovv r(»d two well-marked 
ranges of sulh-irmiiilayan bills with an intervening r/ibt. NVe have 
now seen that the first cbanictcristic features nu*t with in ad\aiicing 


from the plains to the Hiinalayaare the TanVi, Bhahar, Siwalik range, 
and ddn« or valleys, and that though not continuous and ind<ied oiva- 
sionally altogether alwcnt, they are, taking the whole range, chani<?te- 
ristic of the relations of the Himalayan mass with the subjacent plains. 

Crossing the Duns northwards towards the snows, wc meet the 
outer ranges of the lower Himalaya. Tliey 
Lower Himalaya. have a genera! elevation of almut 7,0(K) feet 

above the level of the sea, while the higliust summits along the line 
reach between 8,(XH) and 9,0<K) foot. This gcmeralisation, though 
giving the nearest af*proHc*h to ncciiracy that the state of our know- 

^ Maiiunl of Ocoloiry. [•. oi'i. 
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lecigo pormitii, 18 only approximate, for we know very little regarding 
the outer range lietweon the Siirda and the Bnihmapiitra. Tliero is 
this peculiarity in Kuinaon, that the outer range first crossed by tho 
traveller is of consideRibly higher elevation than the intermediate 
ranges crossed between it and tho outl3ring spurs of the great 
snowy range itself. Wo have said tliat wc liold the entire Himalaya 
to be but tho southern slope of tho great IlbetAii plateau ; tliat 
however rugged and furrowed this s 1 oi>e ap}>oar 8 , it is homogeneous 
throughout. Wo reserve for the district notices the purely geogra- 
phical description^ and will here tiy to answer the questions that 
naturally arise regarding these mountains os a whole. What have 
geologists liecn able to discover regarding tlicir history and tho ma- 
terials of \^hich they are composed, and are tho causes at work 
sufficient to produce such very varied results ns are here exhibited? 
In attempting^ to answer these questions, wc must refer to well- 
known princijdos,’ which liavo been found true in Euroi»c and a^iply 
with equal or even greater force to tiie idienoniciia oliservahle in tho 
Hini&Iaya. Without tivsiNissing on tho domain of the professed 
geologist wo may briefly summariso the facts observed regarding 
tho Himalaya as a whole. We havo soon that tho outor range 
foriivs a goological as well as a physicid boundary under Kuiuiion. 
Tlio whole monutniii mass msiy bo dindini into three great belts* 
First, Uio sub-Hinadayan tertiary sandstones outside tlUi Himalaya 
proper of goologisti^ and which have a consideRihlo development 
west of tho Jumna. To them belong the Siwaliks and tlio Sirmdr 
series on which the hill sanitaria of Kasanli, Dagsinu, and Snbathu 
are built. Secondly, a licit of limestone and slatc>» foniiing the 
onfer range of tlie lower Himiilaya on which the liill saiiiturin of 
Siinl;i, Cliakrati, Misdri, Liindaur, and Naini Tal are situate. 
Thirdly, the cr)'st:illine rocks with granitic intrusions tliat fonn tlie 
reiiaiindcr of the lower HinuUayan n^gion as well as tho line of 
snowy iKuks, and across tho British frontier to the nortli of Kn- 
iiuCpn, tht^ i>aloo%oic and secondary rocks of Tibet Tlius we liave 
ns tlie materials of the Him&laya the two groat classes of rock 
knowu as tho stratified or bedded and the crystallino. To the 

* My ac*kiio\vKMl]fcmcnt A nre due to the workA of llcdlicolt, lUniidfoitl. Tymtall, 
and Odkic. on whhdi tho folloxnif); imin.'A nrc IxiAcrI. * Tlioit^rh kn<nrii to 

every Atudoid. n n'-»l:donivid i4 thcpc i)diici|»le8iicciiui iiccowary in a nrork intended 
for iH>|inl:ir hai* in fndi;L 
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former bolong ihe limestone, sandstones, and slates that have been 
derived from the waste of the older rooks ; and to the latter the- gra> 
nito, gneiss, and schists which oconr in masses. 

The core or nnclens of all great mountain masses is formed of 
of the crystalline rooks, while the stratified rocks 

enter largely into the composition of the 
lower subordinate ranges. This is true of the Him&laya, Alps, 
Pyrenees, Rooky Mountains, and indeed of all the great mountain sys- 
tems. A glance at tho geological map given hereafter will show 
more dearly than any description the arrangement of these rooks 
in Knmaon. One of tho fundamental principles of geology is that 
ilio sites of all tho groat mountain masses of the world at one time 
formed a irart of the bottom of the sea. K2, Nanda Devi and 
Mount Everest, tho lost of which exceeds a height of 29,000 feet 
above the level of tho sea, at one time apparently funned parts of 
tlie bod of an ancient ocean. For the cryshillino rocks have arisen 
either from tho gradual consolidation of uuitcrials which hod been 
fused deep within die crust of tho earth or from the influence of 
subterranean water combined widi tho earth’s internal heat, out of 
earlier sediments such as sea-mud and sea-sand, whioh in the oonrse 
of time had sunk down and been covered by many thousands of feet 
of later deiKwits.' Geologists toll ns* that while no important move- 
ments, except small and partial cluinges of elevation, can bo traced 
in tlio peninsular formations of India, the wltolo of the gigantic 
forces, to which tho contortion and folding of *he Him&laya and the 
other extra-peninsular mountains are due, miut Inivo been exercised 
since eocene times. The sub-Himalayan beds were deposited upon 
nncontorted paleozoic rocks ; and altlioagb a part of the Himdlayau 
area may have then boon land, the direction of the ranges is clearly 
duo to post-eocene disturbance. It has also been shown that the 
movement has been disfaibuted over the tertiary, post-tertiaiy, and 
pleistocene periods. It has been suggested that u^dieaval still goes* 
on, as earthquakes are of common occurrence along the lino of the 
ffimdlaya andas forwestwardsas KfUtuL Three distinct shocks were 
felt at Maini Tfd in April, 1880, and Srinagar in Ghrhw&l was almost 
destroyed by a great earthquake in 1808. A recent traveler, 

'PraftMoraeikisoa'lloantainaKliitoctaM.’ * Ifaanal of tbs OoologF 

of India, Iti, 
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M. SevertBof^ attributes the contraction of the great Kara-kul lake on 
the western Pimir to a similar cause, and says that the connection 
of the Ti&n-sh&n with the Pamir is due to an upheaval which geo- 
logically is of recent date and is still progressing. At the end of 
the cretaceous period and at the beginning of the tertiary period, 
the Ti4n-sh4n was separated from the P4mir by a strait with rocky 
islands, the marine deposits of which are found beyond the Tuz- 
Ashu pass. It is startling to the uninitiated to be told that 
the mighty mass of the Him&laya, as it now appears, is a forma* 
tion younger than the comparatively insignificant hills of the Dak- 
hin (Deccan) and Central India. The same, however, is said of 
the Alps, Pyrenees, Andes, and Rocky Mountains, all of which 
received their chief upheaval in tertiary times. 


According to Mr. Blandford it is probable that the crystalline 

Eocene nod western Him&Iaya which appa- 

rently terminates in the Dhanladh&r peak, 
the western extremity of the snowy range seen from Simla, coin- 
cides with the shore of the ancient paleozoic continent of which 
the Indian peninsula formed a portion. If this be a correct view, 
the cis-Him&Iayan paleozoic rocks are in a great part of fresh water 
origin, whilst the marine paleozoic formations are found through- 
out the extreme north of the Panj&b, Kashmir, and the neiglibour- 
ing countries north of the Dhauladh&r and crystalline axis. In 
eocene times, the peninsula of India was part of a great continent 
probably united with Africa. To the east was a great extend- 
ing up the As&m valley along the southern base of the C&ro hills 
and thence southward throughout a considerable area west of the 
Irawadi in Barma. There was another sea to the norUi-west cover- 


ing a great part, if not the whole, of Persia, Baluchist&n, the Indus 
plain, and extending as fiir north-east as Qarhwil, and an arm of 
this sea extended up the Indus vaDey into Ladik. The Himalaya 
and per^ps Tibet, wholly or in part, were raised above the sea, but 
there-is no evidence to show that they had then attained any un- 
usual elevation. In later eocene times, the Himila]ra had risen 
sufficiently to send back the sea boundary to the north of the Panjdb, 
and in miooene times, the marine area was still further contracted. 
The existence of a sea in these places is attested by iiie pre- 
sence of marine deposits and shells, and this discovery dearly shows 
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that not only did the sites in which they ocenr once form tlio bot- 
tom of a sea bat that the differenoe in height now observed between 
them and the level of the sea most be greatly added to in order to 
arrive at the fame measnre of the npheaval that has sinoe ooenired. 
The woric of denodation that oontinnally goes on shows ns that the 
present snmmits of the mountains mnst in the oonrse of time have 
lost a oonsiderable portion of their substance, and in tho next place 
we cannot suppose that tho marine shells now found lay exactly at 
the sea level. The bed of the great sea may also have been subject 
to successive periods of depression and elevation before the eocene 
period without greatly altering its height. Professor Gleikie* tells 
ns what the forces are to which these marvellons results aro due 
“The upheaval of the sea floor into land seems to have been due to 
a cause which has been going on from the earliest geological times 
and which is still -in progress. It is believed that originally tliis 
planet possessed an enormously high temperature ; that, indeed, it 
was thrown off from its parent sun with a temperature probably 
even mudi fleroer than that of the sun at present ; and tlint it lias 
sinoe been gradually coding and contracting. Tlie extoninl emst 
of the earth, varying greatly in structure and otlierwise, bus yidded 
unequally to the strain of contraction. One result of tliis process 
has been the elevation of portions here and there into long ridges, 
forming the continental masses and mountain chains. You may 
Olustrate this production of lines of elevation along a generally 
subriding surface by what takes place when an apple dries. Its 
snrfiwe contracts and wrinkles, most of the skin sinking inwards, 
but, at the same tim^ ineqnally and leaving intermediate ridges to 
stand up. So in the gradual oo,ntraction of our planet, wrinkles have 
arisen on its snrfiMe. It is these wrinkles which form our mountain 
dtMM- Bnt sudi a subsidence of the crust could not have taken 
place witlioui a very groat deal of folding of the rocks. Descending 
nearer to the earth’s centre, the various layers of the emst had a less 
diameter to fllL They could only accommodatethemsdves to their new 
position by being crumpled up so as to occupy lem space, or by being 
cracked acnm so as to allow some parts to be pushed above others.” 
We find diat both these results have been produced, and the records 
of the Indina Qedogical Survey teem with illustrations of them. 

•l«. 
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Oii(> other I'iiet is noticed, h}' the ramc writer, in connection with 
Mmlcof niountMii torrna- ♦>«« cruini»Hng up of the moontainA, nnd Uiat 
i» tluit this process has been the means of 
bringing np the crystalline rodcs. ** Before the time of the crump- 
ling, the whole future mountain area was covorod with one continuous 
sheet of marine strata. But ns the mountain diain began to form, 
the central portions came to be more and more compressed, 
puckered, and crystalline, some parts being squeezed up, whilst 
intrusive masses nnd veins of granite and otlier crystalline rocks 
were injected amongst die intensely altered strata along the central 
nucleus or core. It was during this process, doubtless, that the 
crystallisation of die gneisses and schists took place, when they 
passed from their original character of fragmentary (bedded) rocks 
and assumed the peculiar crystalline texture whidr they now present.” 
Wo have already noticed that there have been successive upheavals 
of the HimiUaytin mass through dio tertiary and post4ertiary and 
even die pleistocene periods, and tho effect of these upheavals on 
die form of the mountain ranges must have been considerable. 
Supposing, widi Professor Geikie, duit a whole mass of sedimentary 
rocks has been upheaved into land as a mountain chain, we find 
dint **on die outskirts of diis elevated area, sedimentary deposits 
will continue to accuiuuluto in die sea. If in the course of tho slow 
secular contraction of the planet the upraised tract snlAides, a new 
sot of strata will bo laid down upon the upturned edges of the older 
rocks. It is evident tliat in every junction of this kind, some 
t«iisiderablo interval must have claiised between tho formation of 
the older series of rucks A (Fig. 4.) and die newer series B. 

Fia. 4. 


fc-e •- 

Sffium nf <i tht'm tA$nrki§ three ej^he efmpketinil (Geikie). 

"In the course of time, tho region having once yielded to dm 
strain from terrestrial contraction will probably yidd again, and a 
new nidieayol will take ^oe. Hie series B will now be nused np 
together with A, and another series C will be laid down in tom 
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upon its edges. Subsequently, the same fate will befall the group 
C. fliese three seta of difterently inclined strata would fix for us 
three successive periods of upheaval.'^ This simple explanation 
shows how very varying must be the results of successive periods 
of depression and upheaval, and especially when, as in the case of 
the Him4Iaya, such ap immense area has been subject to disturbance. 
We have now seen that the primary factor in mountain architecture 
are the great changes in the earth^s crust by which mountains 
have been formed, and the bedded deposits have become rocks, 
and eventually, as the process of upheaval went on, have been 
crumpled, folded, crystallised, and fractured. In this process, late- 
nd pressure has been the chief agent, and this has been exerted 
simultaneously from different sides in the case of the Himkiaya, at 
least in the pleistocene period. No better examples can be given 
than those enumerated by Mr. Biaudi'urd as characteristic of the 
western area. Here we have amongst the mountain ridges that 
encircle the Indus plain and comprise pliocene beds, ranges run- 
ning north ahd south such as the Khirthar and Sulaimau; east 
and west as the Man and Bliugti and the Afndi hills ; north-west 
and south-east as the Pir Panjal ; north-east and south-west as the 
eastern Salt Bange and Kharian hills ; and many intermediate 
directions m«*iy also be traced, independently of curved ridges.” 
Of the extent of these lateral thrusts an example will be found to the 
west of the Indus. Taking the Persian ar^ and that of the Him4- 
laya and Tibet, the mountain ranges fall roughly into two great 
curves convex to the southward ; but the deeper western curve has 
produced the smaller mountain ranges. Tliat a gigantic lateral 
movement has taken place in the apex of the western curve is, 
however, shown by the fact that for nearly 150 miles between 
Gw&dar and Jalk in Baluchistan, the track traverses beds, all appa- 
rently of tertiary age, at right angles to their strike and that all 
these beds are vertical or nearly so. The contraction in breadth, or 
in otlier words, the lateral movement must have been great to have 
converted horizontal formations into aseries of undulations, with dips 
so high as those seen in the Balnchist&n ranges.” The terms at our 
disposal to denote the relations of magtiitude and adequately to depict 
the changes that have been wrought during such a period are utterly 
iusufficieiit to convey a correct idea of what has taken place. Perhaps 

14 
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Professor Geikie’s iimQe of the dried apple is as far as 've can gowitlH 
out entering into scientific detaflsthatbelong to the professed geologisL 

Only second in importance to subterranean influence in the forma- 
tion of mountains are the snb^rial tools 
Ifonatein seiilptue. great sculptor, the different forms of 

urater, ice-wedges, glaciers, snow, rain, and rivers.* It is imposnble 
to say what may have been the appearance of the mountain ranges 
when first formed, but we have every reason to believe that usually 
the process was gradual and that at once the denuding influence of 
the different forms of water came into play. Nature from the time 
the first atmosphere existed has ever been at work tracing lines 
which gradually work into gorges, ravines, and valleys, weatiiering 
If! iirflflM peaks and rounding ridges and prodndng 

those alterations in the general appearance 
of the mountains that on a very small scalo are fitmiliar to most of 
ns in a neglected hill-station. Both crystalline and bedded rocks 
abound in joints or divisional planes which tiiqr are separable 
into blocks and no small part of nature’s work in sculpturing moun- 
tains is thus rendered posable. Into those crevices runs the melted 
snow or rain, and there congeals and again expands, forcing the 
blocks asunder by slow degrees. The sun’s rays turn the ice into 
vrater during the day, to penetrate still farther and again congeal 
daring the night, and this ceaseless process continued for many 
centuries shows its dFect in the form of the mountains composed of 
even the hardest rocks. These are covered with massive boulders 
quarried by nature’s ice-wedges in this simple fashion. Whore the 
dislocation takes place near the edge of a weathered cliff, the mass 
of ruin caused by the toppling over of huge blocks is <dten gigantic. 
Gerard describes the upper portion of Purgial (Lio Porgydl) as the 
** wreck of some towering peak burst asunder 1^ severe firost” Frkser 
tells ns that the summits near Gangotri and Jamnotri areamere con- 
fused mass of huge crumbling boulders, and the same description 
applies to nearly all the peaks that have been visited by travellera. 

We have next to notice snow in the form ot avalanches as one 

a 

of the tools employed in moontain sonlptore. 
ATaianciies. The winter snow, when exposed to thesommer 

Ackiiowte<I.Tio*snt i« itio hero to Frofmor TjndaU^s sad F to i t n or 
A. Goikie’t mountniii unrliileclurc. 


ATalanclies. 
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ran nml mfIu«no«d alno liy tiie heat of tlio mirth itself, is often di*- 
tuehed in masses sufficiont to vunso ^reat natural distiirbances. It 
has been suggested tiiat the oluingo in the ImkI of tlie Satlaj in tlio 
plains to4ts present one lias been produced liy an avalanche in itsap|ier 
coarse having duinined up the river. In time the barrier gave way 
and sent down an iiuinenso flood to the plains, suflicient to carve out a 
more direct course which the river itself 1ms since continued to 
oocnpy. 

It is, however, to the action of snow in tlie form of glaciers timt 

. , the more iniiiortant n'snlts arc duo. Tliose 

Ulacien. . 

groat engiiiort of donudation havo the forai 

of a solid river over progressing downwards tlirongh the valleys 
until the |>oint is reached where the rate of motion is balanced 
by the melting of the ice. In the figure of the Pindari glacier, 
given hereailer, it will be seen that the glacier fills tlie bed of the 
u[)pcr valley and is fed by tlie dniinage of the siiow-covcrod slopes 
on eitlier side. Its face is discoloured with mud and stones and is 
utterly unlike one’s preconceived idea of masses of ice. Along the 
sides and edges, too, are rows of earth, stones, and boulders trans* 
ported and dejmsitod in order by the ice-stream. These deposits are 
called moraines. Much of the material transported fulls down into 
tlie crevices and gets between the bottom of the glacier and the rocky 
bed along which it moves, and which is thus subjected to a grinding 
process that reduces even the hardest rocks to powder. This fact 
accounts for the turbid character of glacier strc^ims, especially near 
their source. Hie influence of glaciers, therefor^ , is two-fold, firstly 
in transporting materials and secondly in reducing tlicm to mud or 
sand. The combined result is often seen in the mass of detritus 
heaped up towards the end of a glacier culled a terminal moraine, 
and in the striated and sinoo'thcd apiienrunce of the rocks that have 
been subjected to glacial action. As will be sei^n hereafter, tliero 
is sufficient evidence of a great extension of glacial action in 
former times that must have had a very iiniiortant influence on the 
form of the mountains. Cunningliom records three great inunda- 
tions of the Indus due to the bursting of glaciers in the upper i>or- 
tions of its coune. These had' dammed up the river bcsl and 
eventually gave way, lending a flood down tlie cliunncl wdiich in 
the cataclysm of Jnne, 1841, appeared as a wall of water some 
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tliirty feet destroying every thinfc that came wiUiiii ite 

reacli.^ 

Bain has had even a more constant and penetrating influence 
oil the mountain masses tlian any of the pre- 
ceding forms, for it has furnished the ma- 
terials from which tlic ice has been formed and is more universal in 
its operations. The salts and acids contdtned in it have also had a 
peculiar action of their own. Bain while falling through the air 
tiikos up some portion of carbonic acid and when it reaches a rock 
dissolves and carries away certain portions of its texture. The 
result of this process is tliat not only is the rock reduced in bulk by 
chemical action but what remains also becomes more easily o])eratcd 
on by the mechanical action of falling water in the next shower. 
For illustrations of tliese processes take any line along tlie lime- 
stone ridges about the hill sanihiria already mentioned, and it will 
be seen how tlie outer crust where exposed is crumbly to tlie touch, 
and has a rough sandy appearance. For those who have seen the 
long gneissic range extending from Alinora to Devi Dhura in 
Kumaon, there could not be a bettor example of the influence of 
rain or rock tlian is tliere exliibited. Along the rood on each side 
where the rock has been exposed to the weather, the outer layer is 
removable by the hand, and at the base will be found a little heap 
of sand tliat has been weathered away in course of time. Many of 
tlie more loosely formed sluiles, especially those tliat contain alum, 
speedily decompose on exposure to the atmosphere and it is on this 
account that in the midst of rocky formations in the Hiin&laya it is 
so often very difficult to obtain god building stone. Another 
familiar example c.' the influence of the rain-fall on the rocks will 
be seen in the stones of old buildings tliroughout the hills. Where 
protected from tlie weather their surface exhibits the faintest trace 
of the graver’s tool intacty but where exposed thqr are worn and 
eaten into and the outer skin appears granulated and rough. This 
waste of rock material has been in progress for centuries and bos 
produced a soil in which trees have taken root and shed their leaves 
to produce by decomposition and mixture with the waste the rich 
vegetable mould that overlies our forest-olad hills. The presence 
of these trees has had the Carther effect of retarding the removal of 
<LMlsk»104 :J.A.8.Bcii.X.S17: Xn.l88:ZVU.aSa 



or THE NORTH-WESTIBK FBOyiNClE. 


109 


tlie newly formed soil not only by absorlnng aportionof thediemi- 
cal elements carried down by the rain-water, but also by breaking 
the force with which the rain would otherwise &11 on the soft sml. 
Thns we find that on well wooded hills the depth of nseftd soil is 
oonriderable and that springs are nnmerons and abundant. On the 
otiier hand where the hills hare been cleared of forests, the finer soils 
are soon washed away by the almost tropcal rain. The rooks from 
which the sml has been formed again appear at the surfime and 
the rainfidl rapidly drains off leaving no supply for springs, and i# 
the process be continued over any cdnsiderable .nrea, cultivation 
becomes impossible and the climate is essentially altered. What de- 
foresting has done for Almora con be seen in its scanty rain-fidl, its 
barren slopes, and few springs, although the area affected is so small. 

The action of a river in the sculpture of mountains is three-fold. 

First, it has the chemical action of rain in dis- 
solving portions of rook constituents : again, 
it has in its mountain course the grinding power of the glader in the 
force with which it drives the gravel, stones, and boulders along its 
rocky bed : and thirdly. It has the glacier function of transporting 
material and laying them down in deposits elsewhere. In the case of 
gladers the denuding process is the more important, and in the case of 
rivers the transporting ftmction has, perhaps, more influence in mould- 
ing the features of the surrounding country. In the beds of many of 
our streams we can detect the action of both glaciers and 

rivers in the striated and furrowed appearances produced by the 
former and the rounded forms of worn pebbles dne to the influence of 
flowing water. Themnddycolonrofthe water isdnetomndorsand 
held in suspenrion, and it has been estimated that in this way one six- 
thousandth part of a foot is annuaUy carripd tmiy from the water-shed 
of a great river. This waste is, however, very unequally distributed, 
being very much greater in slopes and vaUqrs and less in plains. "We 
may be prepared, therefore,” with Professor Gtiki^"to find that solely 
by theomtinued erorion of running water, even the mostreoently up- 
heaved chains have had stupendous chasms carved out of 

their sides, and an almost incredible amount of material removed frmn 
tiieir surface.” Sudi has been the orig^ of the Scottish valleys 
which, according to the same writer, " have been cut out of the 
general mass of the upraised rode. The existing moontains ere 
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what we now find them to be, l>ecause tliey have been left stand in;r 
while the valleys have been excavated among them*” Playfair in hi^ 
Illustrations of the Huttonian Theory,” as quoted by the same 
author, writes : — If indeed a river consisted of a single stream 
without branches, running in a straight valley, it might be supposed 
that some great concussion, or some powerful torrent, had opened 
at once the channel by which its waters are conducted to the ocean; 
but when the usual form of a river is considered, the trunk divided 
into many branches, and then again subdivided into an infinity of 
smaller ramifications, it becomes strongly impressed upon the mind 
that all these channels have been cut by the waters themselves ; that 
they have been slowly dug out by the washing and erosion of the land; 
and that it is by the repeated touches of the same instrument that 
this curious assemblage of lines has been engraved so deeply on the 
surface of the globe.” In major and minor river systems the same 
principle is observed ; the lines marking the tributaries of a stream 
appear like the veins of a leaf all converging on the mid-rib and 
each forming within its own area a separate main line of a smaller 
system until the differences are inappreciable. But it may be asked 
why, if these influences are uniform in their action, the results are 
so varied. The answer is not far to seek and is to be found in the 
varied character of the materials on which the aerial forces operate. 
The southern flank of the Siw&liks below Debra, consisting of soft 
sandstones, are weathered by the heavy monsoon rains until they are 
almost perpendicular. The Krol limestones give their picturesque 
outline to the outer Himilaya, when compared with the other lower 
ranges. The shales and slates have a character of their own, and 
the great crystalline range itself owes its form to the rocks of which 
it is composed. Kamet has its peculiar pyramidal shape from its cap 
of granite, and Nanda Devi, Trisiil, and the Panch Chiili have had 
their peaks defined by simple aSrial action on their materials. Thus, 
our mountain ranges are due in the first place to subterranean disturb- 
ances, and in the second place, to the action of the different forms of 
water, chemically and mechanically, on the varied materials of which 
the rocks are composed. It is the combination of these two forces 
thab gives such varied results, and until more accurate and compre- 
hensive information is recorded regarding thefr operation, it is impos- 
sible to base our physical description on other than arbitrary grounds. 
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resit ion of the "round. Early observers : Herbert, Cautley, Falconer. The 
moiiiitniii N\'8tem. The sub-HimAlnyAti tone formed of tcitiary rocks. BiwAliks. 
roKt-tertiaiy de|KMits. 6u|»)K»ed Klaeial deposits. I <oa*er HimilAynn retpon. Simla 
region. Sirmur fomiation. Relation of Sinnur and Siwilik series. The Satlaj 
valley. East of Simla. The Kumaon section. The Nc|)il section. Sikkim section. 
Slight corres|)ondence between the rocks of the Himalaya and of the Peninsula. 
Fitiquent occurrence of carbonaceous deposits throughout the Ix)wer Himalaya. 
Conjectural affiliation of the Low*er Himalayan sections. Tlic Central Himalaya. 
Btrachey. Stolicksa. Western Tibet. The principal ci^'Rtalline areas. Niimniu- 
litic deposits. Post -eocene eruptive rocks. Ceniial gneiss. KaMliinir-Kislitw&r 
region. Central Tibet. Its granites, schists, slates, conglomerates and fossiliferous 
nx:ks. Falscosoic strata, Silurian. Trias, Jurassic. Fossils. Tertinry deposits. So- 
called Nlti fossils. General Btrachey *s conclusions. Stolickza's views. 

The British Hiin&layan districts, which form the immediate 

subject of tliis sketch, are thoinselves such 
Position of the ground. n x* i* i • i 

a siiiail portion of the iniiiiense geological 

region to which tliey belong, that wo shall have to wander consider- 
ably beyond their limits to attain some idea of tlieir place in nature. 
Some of the ground forms part of one of the be.st known, and 
certainly the most widely known, of our Indian rock-forinutions : 
the Dehra Dun i.s pre-eminently the Dun ; and the low hills sepa- 
rating it from the wide Gangetic plains arc tlio original Siwaliks, a 
name to be found in every geological text book. The rocks of the 
higher hills to tlie north, below the snowy range, have as yet received 
only cursory attention, being chiefly non-fossiliferous slates and crys- 
talline schists. On the snowy range and beyond it in Chinese territory 
we again come upon formations of welk^stablished {losition, but of 
which we have little real knowledge, and are altogether dependent 
ii{K)n die occasional observations of a few adventurous explorers. 

In geology, no less than in other sciences, it is desirable to be 
able to trace the stages of knowledge. Even 
Early bbsenrers. ^ descriptive geology this information is 

interesting ; and for the student such illustrations afe almost essen- 
tial. Although the germinal idea of geology, that the aboriginal 

* Tills chapter haa been written by Mr. H. B. Medlicott, Superintendent of the 
Geological Borrey of India, for this yolame.— E. T. A. 
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superposition of sedimentary deposits is a sure indication of succes- 
sion in time of formationi and hence that the structural relations of 
rocks are the ultimate criterion of age, had to be conceived before 
geology could have birth. The difficulty of applying this test, of 
observing obscure and scattered outcrops, and of putting together 
and discussing the features thus laboriously collected, is so great, 
that, from the beginning, geologists have sought for, and adopted 
more ready tests for the chronological classification of rocks. The 
history of progress in geology is in great measure made up of the 
failures of generalisations thus too hastily arrived at ; the total 
breakdown of* false assumptions, and the correction of errors due to 
the forced application of partially understood principles ; to the 
neglect of the regulating laws of structure. The science is so^oung 
that its history in India affords examples of these errors. In some 
cases our admiration of the men and the work they accomplished 
is positively enhanced by our knowledge of the difficulties under 
which they laboured. The names Herbert, Falconer, Cautley, and 
Strachey call especially for mention in connection with the ground 
under notice. Cautley and Falconer will be imperishably associated 
with the paleontological branch of geology, as having with great 
labour brought together the unrivalled collection of fossils, the 
description of which was partially published in the Fauna Antiqua 
Sivalensis. Work of this kind endures, in so far as it is to a great 
extent a record of hard facts, having each a permanent interest, 
such as the existence of a certain fossil within a fixed range of 
strata. It is not so with facts of the first order in geology proper : 
the announcement that such a kind of stone occurs in any particular 
place conveys no information that can be said to have scientific 
value ; it is only when accumulated and colligated under established 
principles of formation that such petrographical facts come to havo 
any geological meaning. Herbert’s observations were of this order. 
He dealt entirely with unfossiliferous rocks, and the principles under 
which he had to arrange those observations were still to a great 
extent ar^ficial ; his work has therefore only an historical interest. 

Captain O. D. Herbert, however, must rank in merit as well as 
Herbert by date amongst the foremost pioneers of geo- 

logy Jn India. As a man of great talent and 
of sound and extensive scientific culturOi he may stand with Captain 
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Newbold, who did so tnuch for the geology of Soaihem India. Tho 
advantage of tho latter lay in the greater simplicity of the ground ho 
worked in and in his being even a few years later in tho field. Tho 
mineralogical survey of the Himdla 3 ran distriets was one of tho earIi<Mt 
attempts at a geological map of a considerable area mado officially in 
India. The work was entrusted to Captain Herbert by the Marquis 
of Hastings ; but it was left to private enterprise to make known tlifi 
results. The publication was taken up by Mr. Henry Torrens, of tho 
Bengal Civil Service, tho accoinplishod editor and proprietor of tho 
so-called Journal of the Asiatic Society of Bengal, which was then 
brought out at the personal risk and responsibility of tho Society's 
Secretary, and was really the continuation of the publication started 
by Captain Herbert himself in 1829 with the more appropriate title 
(under such conditions) of Gleanings in Sciciico. Tho roport appeared 
as an extra number of volume XI. of the Journal for 1842, nino years 
after the death of Captain Herbert, and soventoen years after the 
completion of tho survey. Tlic map to illustrate tho report was 
issued with volume XIII. for 1844. It coin[)rise8 tho very largo 
area lying b(5tween tlic river Kali and Satlaj, more tlian 200 miles 
in length, and from tho phiins to beyond the snowy peaks, a breadth 
of 90 miles. Captain Horlw^rt docs not assume any protonsions to 
authority. He tells us very jilainly that lio ina<le up his geology for 
the occa.sion, but it isplnin,1oo, fromhisobser- 
liis pcolo^icftl thcoiic . reflections, that ho thoroughly 

mastered his authors. His suggestions in correction of current 
views are often very judicious, and display a iiuly scientific turn of 
mind. His work, nevertheless, can only be noticed in ill nstration of tho 
history of Indian geology. He divides all the rocks of the mountains 
into two great ‘primary’ formations— *onc for the gneiss occupying 
the central region, and one for the micaceous, cbloritio, homblondic, 
and argillaceous schists, to which also he joins the limestones. Tie 
makes a third zone of tho narrow strip of secondary rocks, mostly, 
if not entirely, the Newer Rod, or Salifbrous Sandstone.” On tho 
strength of this purely iniaginary identification borings wore recom- 
mended, if not actually undertaken, along the margin of the plains, 
to find the carboniforons formation with its coal. This notion %vas 
not quite exploded by tho discovery of the famous tertiary fauna in 
a part of the rocks designated by Herbert as Now-Rod Sondstono ; 
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and hy tlio iaiost writorn, |irior to tlie Geological Sun'cy, tlie san<l- 
stone along the fringe of the Kuinaon mountains, and now known as 
the N&han or lower Siw&lik group, are treated as secondary. The 
constant dip of the rocks of the southern Himalaya towards the 
central axis, so marked a feature in their structure, was treated by 
Herbert in a manner characteristic of the times. His diree forma- 
lions being by assumption successive in order of time, the observed 
structure secmc<l to subvert this ordained relation, making the 
younger apparently pass beneatli the older, the schists beneath the 
gneiss, and tlie snndstenes beneath the schists. He attempted first to 
explain this anomalous feature by faulting ; but when his cal- 
culations seemed to demand a fault having a throw of eight miles, 
he gave up the idea in favour of a supposition infinitely more 
extravagant. He came to the conclusion that the apparent bed- 
ding in each of his tliree series is not true stratification, due to 
tlie process of deposition in water, but only pseudo-stratification, 
produced by some process of concretionary action ; thus, for 
the sake of a collateral issue, he cut away the very foundations of 
the science of geology. 

The work of Cautley and Falconer was the geological converse 

^ , of that attempted by Herbert. They dealt 

Oautlcr and Falconer. i • e i i i ^ i 

entirely with one series of rocks, and treated 

them almost exclusively from the point of view of their fossil contents. 

The range of their operations was limited to the low fringing hills 

between the Ghinges and the Satlaj. The structural features w^ere 

very slightly touched upon, the strata being taken to belong to one 

unbroken formation, which '^'as recognised as of geologically recent 

date, and as being distinctly made up of the debris of the Him&laya. 

The following abstract list of fossils will give an idea of the extent of 

their labours, and of the richness of the fauna they discovered : — 

SIWALIK FOSSIL VERTEBRATES. 

^ Quadrumana. 

Slnnndpifhecu^j Pitheatt. 

Carnivora. 

Ifytmif AmphMjfon, Ilyomarctot, Canit, Mellivora, Felt$f 
Jhtpimdmf Lutra, Enhydriodon. 
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Pboboscidia. 

Sugoilon (4 sp.)> Loxiidon (1 sp.), EneUphas^ Mwttodon (2 sp.), 
Dimtlufinm (sp-)* 

Artiodactyla. 

IIe*eapwtvdonj MerycopotamuSf Hippohym^ Suk^ C/uiUcothevium^ 
Sivailitniimy Aiitilope, Cervus (sp.), CamelopanlaliSy Cameluifj So8 
(sp.), IIanibo»j Amphibos, 

Peris^odactyla. 

Rltinocenm (3 sp.), Anioletlierium^ Eqaasy Ilippolherinm, 

Reptilia. 


Cfocodltn^j LepiorhymhiABy Farawwi*, Coto88ocltelt/$j Emt/Sf 
TriontfXj TeHudo^ 

Undistcnmnod species of Accfy Piseesy Mollmca nnd Crmtncea. 

It is to Captain Richard Strachey, of the Bengal Engineers, now 
General Strachey, Member of the India Council, that we owe the 
first sound attempt at a sketch of Himalayan 
Strochey. geology based upon extensive observation. 

An abstract of his results was published in the Quarterly Journal 
f»f the Geological Society of London for November, 1851, and tho 
map accompanying his paper includes about the same ground as 
that of Herbert, A comparison of the two maps shows how grout 
:m advance had been made. It is greatly to bo regretted that 
ofticial and other business prevents Genera! Strachey from making 
with his own hand the few corrections nnd additions nccessarv to 
bring liis work up to date for the present publication. The annexed 
map is little more than a rojiroduetioii of General Strachey V, 
nnd the description also of a large portion of the ground is a reprint 
of his puper J Acknowledgment is made by him that a considerable 
portion of the observations recorded were contributed by his 
brother, now Sir John Strachey, late Lieutenaut*Governor oi‘ these 
provinces. 


For the geographer a mountain chain i'< fixed by the conditions 
of continuity and direction. The geologist 
would fain make his mountain systems to 


The mountain system. 


I i>n the Ocuhvy of IWl of the Hiinilaya Mount uiiii aii<l TOjcI : (2iuii*. Jour.. 
Qcui. LumWu, for Novcmlicr. ISol. Vol. Vli.— E. T. A. 
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depond primarily upon contemporaneity of formation, as suggestin^r 
causal connection. From neither point of view can the Hiin&layn 
pretend to fixity of limits. On the south, indeed, no great physical 
boundary could be more marhed than the base of the mountains 
between the Jheluin on the west and the Bramaputra on the cast, a 
distance of about 1,500 miles. The line is remarkably unbroken, 
without projecting spurs or open re-entering valleys. It has a 
uniform curve, the bearing in Upper Asain being to east by north, 
while in the Punjab it is nearly to north-west. Throughout this 
entire length the hills rise abruptly from the alluvisil plains. The 
terminations of this boundary are also very well marked. The Asain 
valley ends against the ranges of the Banna-Malayan inountiiins, 
which pass up from the south, at right angle.? to the Himdiayan 
chain, to coalesce with it in the elevated regions of Eastern Tibet. 
Similarly on the north-west the ranges of the Sulimdn and Hindu 
Kush pass continuously into the mountain region of Little Tibet, 
nearly at right angles to the run of the north-west Himalaya. It 
is on the north that the question of a physical boundary is to a great 
extent arbitrary. The chain of mountains that, under the name of 
Him&laya, forms the northern boundary of Hindustan, is in reality 
the southern face of the great mass of elevated land extending through 
nearly 30 degrees of longitude, from the sources of the Oxus to those 
of the great rivers of China, while its northern face appears upon 
our maps as the range called Kuenlucn. To the south lie the plains 
of India, whose greatest elevation is about 1,000 feet above the scffl; 
while on the north is the Central Asiatic desert, which nowhere is at 
a less altitude than 3,000 feet. The loftiest summits known on tho 
surface of the earth arc to be found towards the southern edge of this 
elevated region, at least one peak having >bcen measured whose height 
is upwards of 29,000 feet, while along the whole line peaks of 20,000 
feet abound. 


So litOe is known of tho interior and northern parts of this region 
that it is impossible to offer any general account of it based upon 
actual observation ; but as far as wo may judge from those parts that 
have been explored, it ap^iears that the surface is, with few excep- 
tions, broken up into a mass of mountains, 
the g’cncral elevation of which, valleys as 
well ns ridges, is very great ; and there seein.^ no reason for supposing 


Tit)6tan plstcnu. 
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that either the Himalayun or Kuonluen have any licfinito 8 [> 0 (rial 
exiatonce as mountain ranges apart from tlic general elevated mass 
of which they appear to be the two opposite faces. The portion of 
the southern chain to which the following description inor(,» particu- 
larly refers^ is somewhat to the west of a central line^ on about the 
80tli degree of east longitude, wdiich meridian i)nsses through the 
island of Ceylon, and not far from Cape Comorin. The order of 
notice will he in successive zones from south to north — the plains, 
the Sul)-Hiinalayan zone, the Outer or Lower Himalaya, and the 
Central Himalaya. 

While difference of opinion exists ns to the formation of the most 
^ . recent deposits, it is nut to be wondered at 

Tlic plains. fliere is often much doubt as to the origin 

of ancient formations. The primitive idea that a watcT-basin ii| 
necessary to tlic accumulation of extensive sedimentsiry deposits is 
still widely held. To it is primarily due the not yet obsolete opinion 
that the plains of India are in great part of marine origin. The only 
direct evidence in support of this view is the local occurrence of salt- 
wells, which also involves a popular error, for although tlic sea is the 
great receptacle of salt, it is chiefly by rock-decomposition on dry 
land diat salts originate. This fact is likely to force itself disugrecx 
ably upon future generations in India ; at present we have only to do 
with it as at least >vcakcning a mistaken geological position. Tiie only 
fossil roinains found in these [dains-deposits are of land of frChli water 
origin, and these occur even in the delta below tlio present sea 
level. 

The surface-form, and the distribution of the materials of these 
deposits, is, moreover, just what is now understood to bo due to tlio 
normal actioiyof rivers above their final point of discharge. Torrents, 
streams and rain-scour from the precipitous slopes have aocnmulatcd 
a wide bank of coarse diluvial deposits along the base of tbc mounfaiins 
which is known in these provinces as the Muir 
Bhibar^ or forest zone. In Rohilkhand it is about 

ten miles wide, and has a fall of from fifty to seventeen feet per mile, 
and, except in the rainy season, water is not procurable in it Even 
considerable streams sink into the porous 
gravci-beds. Outside the bhdbar is the Ifirdi, 
also abont ten miles wide, in which water is superabundant, 
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lirociiieing Bwanips nnil excessive nioistiirc. Formerly it \vn- 
sii|)|H>sed thsit this was an area of actual depression ; it has, however, 
a very considerable full, averaging (in Rohilkhand) more than ten 
feet ill a mile. The moisture is due to the copious ro-appearanec 
of Hie watiT absorbed at the head of the hhulHir. From the iafiii 
the plains gradually decrease in slo|>o to three or four inches per 
mile ill the deltaic regions. 

A belt of fringing ridges, varying in width ami abruptly lower 

than the contiguous mass of the Himalaya, 
Tlio Siih-lliinaluynn or i i • *. i 

Siwiilik zone, foriiiwl of occurs liiroughout tlieir entire length, uith 

icTiiaiy rocks. perhaps two short interruptions in Lower 

Asum, which am doubtfully and in part attributed to deiuidatioii. 

The pure geographer might, in some places, ignore this fcatiire, as 

perhaps bedow Naini Tal and Darjec'Kng, choosing to regard its 

representative there as mere spurs of the inountains. Ooologicul 

observation, however, draws attention to geographical features that 

might otherwise e.senpe notice, and notes that those so-called spurs 

will always bo found afloeting the form, not of spurs proper, but of 

ridges parallel to the adjoining mountains, and in a more or loss 

marked ilegreo semi-detached from them by a chain of di'op longitiw 

dinal gorges and low gaps, corresponding with a leading geological 

boundary, that between the old slaty and .schistose rocks of the 

iiiouutains and the massive tertiary saiulstones of these fringing 

hills. 

From this double con.sideration the name 8iib-Hiinulaya has 
Divwoiis of the icrti- given to thc»si» lower ranges and to 

ary wsrics. rock-serios fonniiig them. For the 

most part these hills are apparent to the least observant tmvellor, 
their outer ranges being se|)arnted from the inner ones hv broad 
flat valleys, or dwns. These more detached ridges have long been 
familiarly called SiwtUiks, a name extended by rnntlev fro)» H 
native name (Shil>-wala) of the n^presenuitive range separating 
the Debra Dun from the plains. Tliis name, too, has been hitherto 
currently applied to the hills and rocks here described as 8nb- 
Hiiuiilayan, wherever distinctly recognised. Tlio closer study of 
tliM xono luis, however, brought to light distinctions involving some 
difficnitios regarding the application of this familiar name. It li;i.s 
been found that there are recognisable divisions in this great series 
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of the tertiarj tloposits of the 'Sub-IliintUaraii hills, and that the 
younger of tliose groups contains by far tlic largest share (if not 
all) of the well known Siwilik fossils. On th'is account it was 
proposed to restrict tlie name Siwdlik to the Itaiul in wliiuh ihosit 
fossils occur ; but there are good reasons for preferring to con- 
tinue the extension of the old name, and to indicate the soparablo 
geological horizons as Up|)er, Middle, and Ix>wcr Biwdliks. On 
the small map annexed tlioy arc coloured together as upper 
tertiary. 

It was in the ground west of the Jumna, between the Knj'arda 
SnppoMdkejseetionot Pinjor diins, where tlio outer and inner 
nnoonfonnable groups. hjilg are confluent for a length of about 
forty miles, that tho separation of the original Siwdlik series into 
distinct groups was first brought to notice. Tliroughout die whole 
cros»«ection the dip of tho strata is inwards, towards the moun- 
tains : but along a sharply marked line, continuous through the 
length of these hills, there is a junction of highi}' contrasting rocks : 
the brown and yellow clays, and conglnnu'ratic gravels ut the t4>p 
of the series forming the outer zones of low hills, nhut against 
harder red clays and sandstones forming an inner zone of soinewhut 
higher hills. The feature is nowh<>re ladter s<*eii than in die 
region of the Mdrkondo, south of the town of Nuluin, the capital 
of Sirmdr. As is generally the case along the junction of rocks of 
very different textures, the actual surface of contact is concealed 
by ddbris ; and tho appearance suggested hy the conforinahic 
dips is that tho outer rocks pass regularly Imncaih tho iAnor 
ones. 

Such was tho view tacitly adopted by tho discoveren of the 
Orarloidced bj early Ftmna Swalentu. It was from dio same 
observers. trans-Jumna region, south of Ndlian and 

of this rock-junction, that a very large proportion of tho groat 
Siwdlik fossils were procured. No particular notice was taken 
of the striking feature just described ; and Oauticy acoonntod 
for dw absence to the east of the Jamnd of the highly fossi]ifer> 
ons beds known to the west^ by supposing a lesser npheave- 
ment of the gnrand to have occurred in that direction t thns dis- 
tineUy implying diat those beds underlie and are older than 
the rocks of dw doJumna Siwdlik range, whidi ho had himself. 
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from foiMiil anil pctroloj^ical oriilcnci^ identified n-itli the rocks at 
Ndlian. 

Herbert’s deliberate njection of the clcmontaiy fiict of stratifi- 
Mature Ot tlic uncon- cittion, to make way for a theoretical diifi- 
**""**^' cnlty, is scarcely a less remarkable date- 

mark than tlto ignoring of so striking a stratigraphical feature by 
the original explorers of tlic Siwdliks. Thu fucies of tlic two con- 
trasting gronps, ns seen along the boundary, at once suggest that 
the outer and np)tnrontly underlying rocks arc really the younger, 
and this is iinmodintely confirmt>d liy finding that the conglome- 
rates of this, group are principidly made up of the debris of the 
contiguous inner strata. AUhongh this latter fact would be some- 
what against the supposition, the stoop abutting rock-junctiou 
would next suggest a fanlt, along which the lower stnita were 
npheaved on the north, and thus brought into contact with younger 
beds of tlie some series. Patient search, however, revealed an cxposol 
section of the actual contact showing the relation of the strata 
to bo quite difierent from tluit implied by faulting. The con- 
glomerates wore found to rest against a denuded surface of tlio older 
group of rocks ; tlic junction lieing in foot tliat of an original steep 
edge of de])Osition to which an netnolly overhanging, inverted pitch 
hod been given at many points by subsequent lateral compres- 
sion. 

The fiMiturc, as tlius described, involves much more than simple 
succitssivo deposition of tbc groups. It ex- 
Fint intereucosbomit. strong unconformity between them, 

requiring tlio older group to linve been upraised and deeply denuded 
before and during the formation of the younger one. Such a relation 
generally implies a considerable break and bpse of time between the 
formations, with a oorresiionding change in tlicir fossil fauna. It u 
promsely the hutory of such changes which it is the business of 
geology to unfold. But to the unfortunate neglect of the simplest 
•tcatigsaphical observations, fossils from both groups were mixed 
t^get^ in tbA magnificent oolleotion that by ready to the hand of 
theeiriy dbooverers. On account of the charactor and extent of thb 
rtmtigrsidiical fontorc, suggesting that an unconformity of such depth 
mu^havea very trido range, it was propcsed by the first observer of .it 
to restrict the mme IKwdlik to the younger fimnation, ondtodesignato 



OF THB NORTH-WBSTBRN PROV1NCB8. 


121 


the older rocke, of the inner 2000, as theNAhin group. It is the name 
by which Gmutley identified a certain horison in the series^ although 
apparently assigning to it a position the reverse of the correct 
one. 

Large as is the gap absolutely required between the ages of the 
beds actually in contact along this boundaryi 
Comctsd view. matter of surprise from the first that 

no trace of so great an unconformity could be found in the immense 
thickness of deposits to the south of it. From the conglomerates 
at the junction, southwards to the plains, one crosses a descending 
section of several thousands of feet of strata without a trace of 
unconformity : showing either that even at the base of this section 
the beds of the N&han group are not represented, or that the dis- 
turbance which produced the unconformity along this line of abrupt 
contact was of such a nature as to admit of continuous deposition 
within so very short a distance. Ruling ideas at the time were 
certainly against the latter supposition, that extended observation 
seems to confirm it. Going westwards along the Pinjor Diin, we 
find at the Satlaj, on the very strike and extension of the N&hau 
range, a continuous conformable sequence from the beds of the NAhan 
horizon into the softer sandstones, clays and conglomerates at the 
top of the series. The line of disturbance which in the NAhan region 
resulted in a denuded scarp against which the topmost bods were 
deposited by overlap, produced in the Satlaj region an anticlinal 
flexure which must have been so gradually evolved that the deposits 
accumulating along its southern base were sensibly conformable 
throughout, although now we find the uppermost conglomerates 
almost vertical, with a southerly underlie,' at the edge of the Diin. 
Thus it is evident that a well-defined break is not a general feature 
in the Sub-HimAIayan rock-series, and that it would be premature 
so far to sever such a portion of it by a separate name from the time- 
honoured SiwAliks. The name NAhan is already current in print, 
and may at present be understood to indicate lower SiwAlik rocks. 
It is important, however, to point out that the real inference from 
the nneonformable junction is of more interest than the primA foeie 
one ; without it we should not have had distinct proof that slow 
disturbance of great amount took place in the Sub-HimAlayan zone 
during the formation of the GKwAlik deposits. 

16 
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Althoogh the marked separation of groups suggested by the 
peculiar feature of the hills between the Kayaida and Piiyor ddns 
A dirMoa , is not maintainable westwards^ there is a nni- 

formity of change throughout the series from 
pa ttwtiiks. base to top whereby approximate borixons are 

assignable. Conglomerates and gravels prevail at the top, variably 
associated with brown sandy days. In many dear sections the 
thickness is quite 4,000 to 5,000 feet. It is not, however, to be 
understood that the deposits were ever strictly superimposed to that 
depth vertically. The mode of deposition in successive banks, each 
trailing upon and thinning out beyond its predecessor, as pointed 
out almve for the section on the Satlaj, most greatly modify the 
familiar meaning of the word thickneu as regards tpace ; although 
where such deposits become tilted up by lateral pressure, and exposed 
along a comparativdy shallow section, the appearance is quite the 
same as if vertical superposition of the whole series had obtained. 
Neverthdess, as regards twit, the fullest thickness must be taken 
into account, for each bed is truly successive to that bdow it. Even 
when raised to the vertical, those upper Siwilik strata have so 
fresh an appearance as to be scarcely distinguishable from the 
most recent deposits — ^from the beds of the torrent shingle or of 
sandy alluvium now accumulating in the ddns or on the plains. 
The complete justification for their distinction as an upper Siwilik 
group is found in the few fossils they have yielded, some of 
whiob, as Buhahu palaindietUf would connect them with the 
pleistocene deposits of the Narbada valley rather than with the 
pliocene Siwhliks. 

The main fossiliferous zone of the Siwdlik series oonstantiy 

» ..... occurs beneath the thick mass of deposits 

Middle SiwSUki. . , . , , . , . . 

noticed m the last paragraph, and it has a 

ftirly oharaoteristio rock'fsdes of its own. Massive, dear, gray; 

softosandstone is decidedly the prevailing rodi ; but brightly tinted 

days are also often in great force. Tl^ large vertebrate remains, 

ahhongh mostly found in sandstone^ are certainly more abundant 

where there are associa t ed days. Several thousand liset of thidmess 

must also be assigned to this middle^Siwdlik groiqi. Falconer oon- 

aidered this Siwdlik fimna to be miooene^ but palmontolopsts are 

now decaledfy in fisvonr of its pliocene aUtwiti— . 
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In conformablo sequence benestb the fossiliferons lone we fbyl 

V4I»aorlow«rSiwiUk. ®f ***• having * decid- 

edly diflSsrent aspect — strong sandstonosi 

but of a darker hne^ and often highly indurated, with hard days 
generally of a deep red or purple colour. Tbronghont the Himila- 
yan range, east of the Satlaj, they form the flanking ridges dose 
under the higher mountains, and inside the ddns ; or at least they 
mostly occupy that position, for it cannot be said that middle Siwd^ 
lik beds do not occur there too, as will be seen from the remarks 
upon structure. No fossils can be quoted from those beds, but it is 
believed that some existed in the origind Siw&lik ooUeoUons. They 
would probably be of miocene age. 


One of the most interesting features in these Siwilik deposits is 
HoiicontiU TMiatioM the variation they exhibit in relation to the 
in the siwiUk dcpoMta. position of the great river-gorges. This is 

most marked in the case of the upper portion of the series. The 
accumniation of coarse conglomerates is tmmensdy greater in the 
immediate vicinity of the large rivers of the Himilayan system, and, 
moreover, it is only within the range of those streams that we find 
the beds of large rounded blocks of quartsite and other hard rocks 
such as are now brought down by those great torrents. In the 
intervals between the riven such conglomerates as occur are formed 
almost exclusively of the ddbris of the adjoining hills, the same' as 
are found in the minor streams now flowing from those hills; but in 
this position sandy clays often form the bulk of (he formation. The 
same influence is observable in the middle group of the senes, which 
is often conglomeratic and gravelly, or almost SKdosively sandy, 
near the riven, while away from them tiie days are often in 
great force. These fiicts are very observable at the Satliy ; in the 
gorge above Bnbhor tiie whde of the upper group is coarsely con- 
glomeratic, and the middle one is more or less pebbly throqghont, 
while at seven miles to the north-west the brown sandy claja, in 
which the fossil Mdhu and eamdu$ were found, form three-feorths 
of the entire thickness of the upper group. The ^parent eioqitioB 
in the case of the Jumna is even a more marked illnstration of the 
fact under notice. The river now flows throng the Biwdlik range 
at many miles to the west of the gorge where H leaves the moun- 
tains; the fact being that in the devatitm of the enter range tho 
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.T hiwim. oonld not erode a passage ihroagh the great aoeamnlation of 
conglomerates it had formerly discharged in front of that gorge, 
and whidi now form the highest summit of the outer range. It had 
to work round them not in the direction of its near neighbour the 
Ganges, but towards the region of lesser deposition. Thus the con> 
trast between the Siwklik strata to the east and west of the actual 
river-passage is so great that it has been questioned if the formations 
can really be the same. To the east the upper group is made of 
the hard shingle conglomerates, while on the same strike to the 
west the conglomerates are composed of local, principally lower 
Siw&lik, debris. In the cis-Jumna Siw&liks the middle group is 
formed of thick masses of soft sandstones that have yielded very 
few fossils, while to the west clays occur largely on the same 
horison, and fossils abound. The facts indicated in this paragraph 
are of great importance, as bearing upon the question of the 
mountain-formation ; showing, as they clearly do, that although 
these deposits, to a thickness of 8,000 to 10,000 feet, are 
now. in many places turned up to the vertical, and even in- 
verted, yet the main features of the higher mountains must have 
been during the Siw&Iik period sensibly similar to what they 
are now. 

So far we have briefly considered the original characters of the 
Straetore o* the Biwflik Siwalik strata : it is necessary now to notice 
the features induced by disturbance. This 
has taken place on the grandest scale. On the right bank of the 
Ganges above Hardwir the gray sandstones of the middle group 
have a high southerly dip ; and tiiis rises gradually, through an 
enormous thickness of strata, to a nearly vertical underlie in the 
conglomerates at the outer edge of the range. A section of the 
same type is splendidly exposed in the gorge of the Satlaj above 
Bnbhor, in the second range of the Bnb-Himtiayan hills. There 
is much method in the form of these flexures : they very generally 
affeot the form known as normal, t. «., bends in which the dip is 
greatewon one side of Iho axis, and so called because of more com- 
mon occurrence than the symmetrical flexure— when both dips are 
equal— or than the folded flexure, in which the strata on the side of 
ther steqter dip have been pushed beyond the vertical, and so 
partialiy inveried. As an almost universal rale in this region, the 
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steep nde of these normal anticlinal fleznres is tamed from the 
mountains. From this there resnlts the frunilar conformation of the 
Sub-Himllayan hills, presenting a scarped free to the plsins and a 
long slope towards the interior vaU^. These ddns, or at least the 
flat longitudinal valleys which are the typical ddns, are thus struo- 
taral featares, not mere valleys of denudation ; they rest upon the 
comparatively little disturbed strata in the hollow of the synclinal 
flexure. The range separating the ddn from the plains is formed by 
the anticlinal, the steep (outer) limb of which is generally broken 
up and denuded away, hence the south Amw of the range presents 
the scarped outcrop of the beds on the north side of the axis of 
flexure. 

In the inner ranges, where the disturbing action was greater, 
The Nta Mas. the normal flexure often becomes folded, 
with, of course, invernon of the strata. There 
is an instance of this fairly seen in the Ndn stream under Mnssooree : 
below the narrow gorge, through massive sandstones having a steep 
northerly underlie, there is a continuous section in the low banks 
showing the sandstone becoming pebbly, then interbedded with thin 
conglomerates, then with thicker and coarser beds, all having (he 
same high northerly dip. This is undoubtedly an ascending section 
though apparently, according to the dip, it is a descending one, 
the whole series is inverted. To any one who has nnderstood these 
simple explanations, it wiU be apparent that if these conglomerates 
are upper SiwAlik, and unless there is a fault somewhere about the 
mouth of the Ndn gorge, the inner Bub-Hirndlayan range under 
Mnssooree must be in great part made up of middle Biwdlik, and 
not of Ndhan beds ; and indeed tbmr character would support that 
view. If these conglomerates of the 2fdn are not upper Biwdlik 
they would form a new sub-division of the Ndhan group, which 
could then hardly be classed as lower Biwdlik. Kmilar oon^omer- 
ates have lately been observed in this inner Bnb-Himdlayaa smie 
east of Naini TdL It is however to be remarked that these folded 
flexures often are attended by great firaliing, on sneh a scale that aU 
appearance of flexure is lost and we only find a section of ityper 
Siwdhks dipping against, and apparently passing under, beds of tiie 
Ndhan type. There are several grand instances of snchfluiHi inflie 
broadareaofSnb-ffinidlayaa rocks beyond the Satfaj intheSdngra 
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region and on throngh the Jama hills. They ran quite straight 
or in very open curves for several scores of miles, and as the dislo* 
cation lessens, the unfaulted flexure is gradually disclosed. The 
section in the Ndn shows us that to the east as well as to the west 
flexures may take the place of the peculiar unconformable overlap- 
ping bonndaiy between the upper and lower Siwflliks described in 
the Nihan region, where there is no ddn. The difference of stra^ 
tore would be such as might result from the presence of some 
unyielding mass of rock underground in thu latter position, prevent- 
ing the formation of flexures. This Kthan region is in other ways 
remarkable, as we shall see in following sections. 

The form of the structural features prevailing in the Sub-Hiina- 
layan zone indicates plainly a thrust from the adjoining mountain 
mass : and the magnitude of the total movement is astonishing in 
connection with the reflection made in a previous section, that it 
must in great part have occurred since the mountain mass had 
assumed somewhat of its present form ; or, at least, that the main 
drainage system had remained the same throughout. 

From what has already been said, a general idea might be forme<l 
Distribution of Siwilik distribution of the different groups of 

the Siw^ik series ; but the effects of denu- 
dation and other influences remain to be indicated. The chief 
expanse of the Snb-Hunilayan hills and rocks is beyond the Satlaj. 
From about Piigor, the lower Himilayan ranges trend northwards 
towards the lofty gneissic ridge of the Dhauladhir, overlooking the 
Kingra Ddn. The outer range of the Sub-Him&layan is not affected 
by this change of direction, so that the zone of tertiary rocks becomes 
permanently widened to about three times the breadth it exhibits 
along the whole mountain range tof the east. In the K&ngra region 
there is a suooessionof threediins occupied by conglomerates, separated 
by ridges of sandstone brought up along great faults. To as far as 
the Ganges the upper Siwdliks are stiU weQ represented in the outer 
Mlbi ; hut east of this river, along the whole of Rohilkhand, only 
lOBminta of thsN outer Sisriliks have been observed. They seem to 
have been mos^ denuded away, and one cranes at once upon the 
oUw sandstones the ranges immediately flanking the high moai»> 
lUs is the case under Naini TflL The change, however, is 
not a permanent one ; tar, again, fir to the east, on tiie road to 
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Kithmfadu, there is a broad oater Siwilik range, formed of soft 
sandstones and conglmnerates, and separated by a ddn frmn an 
inner zone of lower sandstones. But, again, along the Sikkim 
and Bhut&n border, there is no sign of the outer Sub-Himhlayan 
range. 

It has been said above that the uppermost Siw&lik strata are 
_ ^ ^ . considered to be of newer pliocene age, and 

we have seen modem deposits being laid 
down against them along the base of the hills in ^ bhdbar region. 
In these a fossil village was dng out by Colonel Cantley in the 
excavations for the Eastern Jumna Canal. They no doubt passed 
down into beds of the prehiatorieal or recent period. Still there 
would be a great gap left in the sequence of formations — ^the whole 
of the pleistocene period, represented in Europe by the drift, and 
the cave deposits, which for years past attracted so much attention 
in connection with' the discovery of human remains. For some 
middle portion of that period representatives ore found in the Bub- 
Him41ayan zone. They are unmistakably exposed on the Satlaj, 
above Bubhor, where the hills on eitlier side of the river, to a height 
of some 500 feet, are capped by clays and coarse conglomerates, 
resting quite undisturbed on the edges of vertical Siwdlik strata, 
both of the middle and uppermost groups. It is clear that a long 
time of disturbance and denudation must have intervened between 
the deposition of those totally unconformable deposits ; also that 
those Ugh-level conglomerates are separated from recent deposits 
by at least the time it has taken the Satlaj to excavate its gorge to 
its present depth. These two limiting tests of age are quite as co- 
gent as those applied to corresponding deposits in Europe. Beds of 
the same age are well exposed above the sanction already described 
in the Ndn river under Mussooree. They are here quite on a level 
with the summits of the Siwhlik hills to south of the Dehra 


Ddn. 


The most interesting deposits of this age are those to which a 
glacial origin has been assigned. It was long 
since observed that the glaciers of the 
Himalaya had once extended to a mneh lower level than they do 


Bapposed^adal deposits. 


now. Unmistakable moraines are found in Sikkim to sritiiin 8^000 
feet of the sea level, the present limit of glaeieis being aboot 14,000 
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feet More recently a glacial deposit has bem described in the 
K&ngra vall^. Enormous blodu of gneiss are froely scattered in 
the low ground, at an elevation of 2,500 to 8,000 feet, along the 
whole base of the Dhauladh&r range, resting on the Siw&Iik strata. 
One cannot well assign a limit to the mass that may be moved by 
a rush of water on a considerable slope ; but the distribution of 
these blocks makes it very difficult to account for them by any 
action of this kind through the existing gorges ; for they occur 
along the slope of the flanking ridges, seemingly quite out of reach 
of any possible sweep of the torrents. They are three possible 
assumptions to account for their position : by supposing the scarp 
of the gneiss now forming the mountain-ridge to have once extended 
a couple of miles in advance of where it is now, and so as to bring 
those blocks within the range of its talus, but in this case the blocks 
should be found over the intermediate heights, which is not the case; 
or to admit that the blocks were ice-borne, and not by glaciers, for 
the blocks are not arranged in moraine fashion, but by floating ice 
in a lake of that period ; or to suppose that the whole valley and 
the nmin gorges were formerly choked up with dotrital accumulations 
to such a level as may have brought these lateral positions within 
the range of the spill from the gorges, ever overtopping the lower 
flanking hills. This is by no means a gratuitous supposition, for we 
find those coarse superficial deposits capping the heights above 
K&ngra fort, on the south of the valley, and not derivable from the 
Biw&lik conglomerates on which they rest. The necessary slope of 
deposition for such materials, from this position to the mountain 
range, would give elevation enough there for any observed distribu- 
tion of the great blocks, by simple diluvial action. This is probably 
the real history of the case ; but the possible influence of ice action 
to aid the process is not to be lost sight of. When the Him&layan 
glaciers reached to 8,000 feet lower than at present, ice-work most 
have been very active in the Dhauladh&r, /md its eflects very mark- 
ed in the deposits at the base of the range. All the facts suggest 
that those high-level gravek are of the same age throughout the 
HimMayan border, and probably of the same age as the former 
extensibn of gladal action ; and it is impossible not to notice the near 
ooinoUenoe of this age with that the gladal period of Europe. 
Ibwe is no hodepaideiit endonce of changes of levd since tiie age 



OF THE NOBTR-WB8TBRN PROTINCBS. 


129 


(if tlicsc deposits ; and it is doubtful how far more difference of rain- 
fall could count for the change ; we should thus be driven to enter* 
tain the idea of an ico<age. 

The confirmation of this physical evidence of a great 

Importanceef thetheory. living affected s^chronously so large 
a portion of the earth 8 surface would be of 
the highest importance to geological science. Since the abandon- 
ment of the primitive idea that all similar rocks were of contem- 
poraneous origin, we have been at a loss for any test of absoluto 
time-horizons. Within continuous land areas some approach to a 
judgment can be made by closely comparing scries of adjoining 
sections, but for any distant or detached area we have to trust to 
palaeontology for the homotaxis, or comparative classification, of 
formations. Palaeontological homotaxis, however, implies differ- 
ence os well as correspondence in actual time relations ; and the 
problem of settling, from fossil evidence only, in which direction 
the difference should bo counted, is an exceedingly complex under- 
tiking. Thus palaeontology itself was the chief sufferer by tho 
natural limitition of age-tests for the stratigraphical foundation 
upon which it was based, and of which it is as yet far from being 
independent. And as tho history of life upon the globe is the 
object of the highest interest in geology, the check to progress was a 
very serious one. Tlie occurrence of even one semi-universal 
phenomenon, leaving such peculiar and well-marked stratigraphi- 
cal characters as those of an ice-period, >vould afford an invalu- 
able test whereby to check the direction of growth and distribution 
of organic forms in all tho formations nearly coiinected therewith. 

The change from the Sub-Himalayan hills to the outer region 
The lower Himiiayan of *^0 mouutains is always, as hos been 
repon. shown, a more 'marked featuro than the 

mere difference of height would suggest. The hills of the Ndluin 
zone range from 3,000 tp nearly 6,000 feet, while the summits of 
Ute adjoining mountain-ridge vary from f»,000 to 8,000. From 
this to the great snowy range there lies a tract more than fifty miles 
wide, of deep A-alleys and narrow ridges, the average elevation of 
which would be scarcely over that of the border-zone of mountains. 
This is the region appropriately known ns the lower or outer 
Uimdlap. The main watershed of this brood tract of mooutoiDS lies 

17 
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well to the north of tho line of inowy peaks, and the great rivers 
traverse the lower hills in very tortnoos courses. The oonfigaration 
stamped upon the area by the denudation from rain and rivers gives 
very little due to the rock-structure. Although the general strike of 
the formations is parallel to that of the range, the composition of the 
strata is too complex, and the cases of local distortion too frequent, 
to admit of anything like the regularity of feature that has been 
described in the Sab-Hunilayan zone. One character may, how- 
ever, be noticed as constant throughout the western part of the lower 
Himdlaya to as fiur east as the Nepkl frontier : along the outermost 
zone there occurs a strong limestone formation, producing ridges of 
more rugged outline and having a greater devtion than the hills 
for some distance to the north of it. Our knowledge of this 
immense stretch of mountains is so fragmentary that no connected 
account can be given of it. We can only give a sketch of the four 
sections that have been even cursorily observed, and offer some 
coiyeotures as to their connection. The four sections occur in the 
ffimla region, the Kumaon region, Nep&l and Sikkim. 


The first thing to note of the Simla re^on is that it constitutes 
— . the termination of the Lower HimfUaya as 

characterised above. In describing the 
Snb-Himdayan zone it was noted how from about Pinjor (on the 
main toad to Simla) the boundary of the mountains trended round 
to the norfii for about eighty miles, up to the base of the Dhaula* 
dhir ridge, which is exactly on the line of the great snowy range, 
and is strnoturaUy its equivalent. Thus, of course, the continuous 
broad area of lower mountains is out off. It is important to notice 
that this is not a fireak of denudation, a great bay worn into the 
mountains by a tertiary sea : were this the case, we should find the 
snooeadve formations of the area striking out along that curve and 
abnq>tly oat off there. The fact is not so. The strike of the rocks 
bends regularly with the direction of the boundary, thus showing 
that the entire feature is an original character the mountain- 
structoA. We have here, in t^ extinction of the Outer Hinti- 


layua region, the beginning of the nortlMresteriy de cr ease of the 
ffimfUayan devation. The mountains beyond the Bav^ wUdi, 
in d siqierfioial sense— as bdng sonth of the range of maximum 
«l«vation— ii4^t be held t6 rqtresent tiw Lower HimfUaya, do not 
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nprodnoe its obAiaoten. Kwhuilr hu stnetonllj moro rolatioii 
to tho Oentnd HimiUjo than to oaTthing Mmth of the inowj fonge. 
Ibis fiust of diminiahing original elevation oomea oat very oleariy in 
the poeoliar diatrilmtion of aome of the fonnationa that oooar in the 
Sinaia region. Theae have been roughly claaaificd aa below 

{ Kaaaali. 

DagahiL 

8ab4thtt (nummulitic). 

Krol (? triaario). 

InfrarKrol. 

Blaini. 

Infnt-Blaini. 


Sehiata and gneiaa. 

Ihe maihed change in the aarface eonfignration from tho 8nb> 

The Omar t<»a>iau«. Him^yan to ^ Lower Himilayan hilla 
introdnoea for the moat part a total ohango 
of rocka. Below Moaaooree and Naini Til, and thronghont tho 
whole rai^ to eaatward, one atepa at once and for good from tho 
upper tertiary aandatone to the mueb dder alaty rocka. It ia not 
ao, however, in the region between tho Jumna and the Satlaj. 
Ihe bi gb ridge on which atand the atationa of Kaaauli and Da^^hki 
ia formed of rocka very aimSar in ohamotor to thoae of the Nkhan 
zone doae by ; but the marked boundary aeparating them ia con* 
♦ini wi* with that forming to the eoat the separation of the Bkhan 
from the alatea. Indeed even here, under Kaaaali, the alatoa often 
appear along the boundary benoa^ the aandatonea of the rklgo, 
wbieh have been upheaved upon a baaement of their aupporting 
rftfk, TWiiig upon the alatea in thiy position we find thick bods 
ef dull brown, gray, and olive indurated clays with bands t>f lime* 
stone, in which there ooour abundantly fossils characteristic of tho 
nummulitic period. These beds are weD seen about Subkthu. 


They are overlaid oonformaUy and with alternating transition 
red days with hard purple and gray aandatone, well seen about 
I Vgdi«- In the ascending section aandatone prevaOa to the 
exdnrionof ibereddqns,aaia wdl seen on the ridge at KaaanlL 
In theae top beds numetoas leaves have been fisund indieatiag 
the proximiiy of an abundant sub^nqpioal vefetation. Tho 
■ggtH pte thifkiitn of thb threefold formation (Snbdthu, Oagabdi, 
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nnd Kaimnli) may bo firom 2,000 tA 8,000 foot. Collcetivoly it 
may bo known os tiio Simiur series, n considorablo part of its area 
occurring within that State. 

Horo, then, at lost we have a formation the- horizon of which is 

fixed by a well-marked marine fanna. The 
Its tUstrlbation. a i / ^ iv . p . i . • • 

Snbatha group at .the base ot this senes is 

certainly eocene ; and considering tho perfectly transitional charac- 
ter of tho throo groups, wo may provisionally consider the wholo 
series to bo of this ago. The study of its position and relations seems 
to throw much light upon tho history of tho mountain-system. It 
forms an almost isolated outlier, caught up on the edge of the moun- 
tain-area. Its greatest width, east of Dagshii, is about ten miles. 
In that direction it stops out along the crest of a ridge at about 
fifteen mUos west of tho Jumna ; the mode of termination show- 
ing that it was efifectod simply by greater elevation to tho cast, 
nnd oonsoqticnt denudation. The only other known occurrence of 
those rooks within tho south Himdlnyan boundary to eastwards is 
a small patch of Subdthu beds on the top of the ridge east of 
tho Ganges close to tho village of Bon in Gorhwdl. In the far 
cost, however, tho r.nmmulitio deposits at the south base of tho 
Gdro hills have a very striking resemblance to the Subdthu beds ; 
but it is doubtful if they were ever connected. To the west, 
at the Satliy, tho outlier is attenuated to a band a few yards 
wido-Hi bottom remnant o| the SubAthu beds. These rocks again 
appear in some foroo in tho ridge beyond, but become gradually 
doprossod in that direction, so that boforo reaching | tho BiAs 
tho most charaotoristic bottom group has disappeared. The bond 
as represented by tho uppor groups is well marked, though very 
narrow, at the Bavi. Tho hill station of DharmsAla stands upon it. 

Some points of interest havo been made out regarding the rela- 
IttaaeoBitonBity toiba tions between the Sirmur series and the 
oMorioolu. contiguous older formations. There is v#ty 

dc(^ nnoonfcrmity : the Subdthu beds do not rest upon tho next 
youngest rook, which is the groat Krol limestone, but upon beds 
which smderiie that limestone. This is fully made out. As a 
natural oonoomitant, we find that the surfaee of contact of the two 
eonirasting fennatioas is a very uneven one. On tho ridge at 
SnUthn there are not moro than 50 feet of tho typical Suljuthn 
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beds below the red rocks ; whfle in tho valley alongside there most 
be 600 to 800 feet of this bottom group. These facts saggeet 
proximity to the edge of deposition of the nommnlitio sea t and the 
sncoeeding deposits, ending in the plant*beds of the Kasanli aoiMf 
tend to confirm the view. 

It seems, too, that little or none of the eontortion which now 
Contortion of the dates afi«o*» oU the rodu had ocenred before tho 
P®**'^'*®*®*' deposition of the Sitb&thu beds j for at 

Sabdthu itself a characteristic bottom layer is clearly seen, resting 
continuonsly thronghout a oonsiderablo synclinal flexnre upon 
approximately the same bed of tho supporting slates. In agree* 
ment with this observation, we now find these rooks to have 
undergone equal contortion with the slates. The inner boundary 
of tho eocene urea is a veiy broken one ; and outlying shreds 
of the nummulitio clays are found caught up in folds of the 
slates, as may bo seen on the road north of the Haripur rest* 
house. 

All these facts would tend to prove that although some general 
elevation of the mountain area, involving 
deep denudation of the rodcs, had ooourred 
here prior to the tertiary period, none of the special disturbanoe 
characteristic of the existing mountain-system, and so specially 
marked in this fringing z<«e, took place till after the deposi- 
tion of the eocene rocks. The Sirmur series exhibits more intense 
and varied disturbance than is at all general in the Ndhan group. 

The relation of the Sirmur to the N&han group cannot be so 

BeWionof sinnar sad definitely made out, OS thqr are only seen 
etwilik leitos. Q^ar each other along a single steep line of 

boundary ; and the question is, os to the nature of this bonndary. 
The argument for the total separation of the groups in this region 
appears, however, to be pretty conclusive. Although, as has been 
said, the rocks of the npper Sirmur groups have a strong lithologi- 
cal resemblance to those of the Ndhan group— «o much so tiiat the 
type of the Sub-HimAlayan deposits nuy be said to have set in 
with the eooenee— the fiwies of the Vdhaa and Sirmur groups are so 
dlstinet, in close proximity, that there is little ground tor oonsideiv 
ing any parts them, as represented in tlds Jnmna-Satlij f^fioB, 
to bo equivalent. It Is only on the supposition of the boundary 
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b«twe«li the ueu (which ie also the chief bonndaiy along the 
base oi the moontains) being a great finilt, that the question of 
oonresp<nidenoe can arise at all. Bat as this supposition is the 
ffirnd/aeu one— the one that would he applied from the 
interpretation of like honndaries in other pnwmtMn regions— it is 
necessary to state the eridence against it. 

Ihroiq^ioat the whole range of the Khhan zone in this legbn 

nnr ni it mi ti. “® characteristic Snbdthn 

noDsoie mooButimiT. .... . .... 

beds has been foond^ either at the apparent 
local base of the section, or as a remnant adhering along ^ sap- 
posed fimltgroond. In the fonner position it might be said we 
should he mote likely to find the top rooks the older group ; but 
tills too can be answered negatiTely : the lower we get in the Nfhaa 
gmqp, we find clays to occur mwe frequently, whereas the if— "I t 
beds are almost exolastvely sandstones. It is also to be noted that 
BO remnant of the Nihan rooks has been recognised capping the 
"W beds, or otherwise, within the eocene area. No conglome- 
laie has been observed in tiie Sirmur group. Ihe only position 
from which the original continaity of the groups, with separation 
by fruiting, could be maintained, would be to assert tha^ as the 
actual base of the Ndhan group has never been seen in this region, 
tile wlufie eocene group may be buried beneath it in oonfimnablo 
sequence, or otherwise; and correspondingly, that any trace of the 
Ndhan deposits had been washed away from the present onnoin 
area. So much for the direct evidence. As to the indirsoi^ there 
is really littl^ except the fret of abruptness, in the «J«enictgr of 
tile bouidaiy itself to countenance the siqiposition of a great 
fruit- A straight line drawn from the west end of the eocene area 
in Sbmur to the small nnmmulitio outlier east of the Ganges 
would touch the ffiwdlik hiUo south of Dehra ; and ahmg the great 
bi^ydike ooniae of the boundary, north of that line^ there are 
many ahaip ohanges of direotion, sadi as are not snjqMsed to be 
niwnpatiWs witii dislocations of such dimensions as would be 
tequiiedintidscsse. The great frnUs in the Sub^Qmdfa^an aone 
WHO seen to be raasatkably straight. The alternative and most 
jsebablo aq^poaitloa is tiist the eoeene area was upraised, and 
sei Bs ti d| tgiTO»o«<J»fa8ti) the p r ese n t steqp edge of oontaot eraded 
ont of i^ beftiie tile deporition of the.Ndhan rodn. 
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It u, however, to be mentioned that for to the norlh^weet 
of to then is complete tmnsition throoghont tho 

the MHth'weet tertioiy series, from the Sabdthn to the top 

Siwilik. The partial obliteration of the Sirmnr series, as forming 
a sharply defined aone at the base of the mountains, oommenoos 
at some fi% miles beyond the Bavi abont Udampnr. The sone 
is there more than twenty miles broad, and rocks of Siwdlik aspect 
occur within it. Still as a zone of greater upheaval it is traceable to 
beyond the Piinch ; but before reaching the Jhilam it is quite 
efl^med, the whole tertiary series sweeping across it in an anticlinal 
flexure. These facts do not in the least diaturh oar oonoittsionB 
regarding tiie relation of the lower and upper tertiary series in the 
Lower Himdlayan region. They only form part of the concurrent 
evidence that towards the middle of the Himdlayan system the 
elevation was greater, and commenced earlier than in tho terminal 
region. The same fact is emphatically shown in the comparative 
relation of the Sirmurs to the older rocks in these two positions. 
In this case there can be no doubt of the deep unconformity in 
the Simla region — a relation of the same kind as that here 
adopted for the Sirmur-Ndhan relation in the same area. But this 
feature too is quite changed to the north-west : in the great inliers 
of old limestone that occur within the tertbry area of the Jama 
hills, the Sub&thu group, with the same characteristic bottom* 
bed as noticed at Subkthu, is everywhere observed in parallel (con- 
formable) superposition with the old limestone. It is not in- 
deed proven that this rock represents the Krol formation ; never^ 
thdess, the contrast of the stratigraphical relation is most striking. 

We have again to refer to the JnmfiaFSatlq} ground for the 
OMsriodaoltha Simla sectimis of the next older rooks to the 
eocene. peonliarities of this region 

come out stronger as we recede in time. Its character in the 
plains^ as the present main watershed of Hindnstai^ is really its 
least permanent feature : there is sonm reason to think that the 
Jumna once upon a time may have flowed towards the Indus 
tiirongh westsm Biypntina. It can certainly be affirmed that 
sudi a oourse was witiun the range of the dfluvial conditions that 
fotmeriy obtained in upper India. The peculiar unconformity 
found in tins petition between the upper tertiary rocks is not, 
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like tho plains' watershed, accidental or temporary, bnt stmctnral. 
In the woll-prcservod sections of the Sirmnr group wo fonml in tliis 
region the only representative of the eocene period within the 
Sonthom Himalaya ; and again here we find the best preserved 
remains of tho older formations. This ground too has been examined 
in more detail, so it will serve as a standard of comparison. 

The Solon rest-house on the now rood to Simla stands between 
three picturesque mountains of limestone, 
see OR. more or less isolutcjl in each case upon a 

base of suiqtortiiig rock. It is a blue gray stone, several hundred 
foot in thickness. From its position here we are safe in taking 
it os tho youngest group of tho series with which it is connected. 
It has now for some years been spoken of as the Krol limestone. 
There is often a band of coarse sandstone at the base of it, which 
seems to vary a good deal in thickness, often at the expense of the 
limestone. Below tliis there is well exposed in this neighbourhood 
a thick bond of block carbonaceous slaty shales, which pass down 
into similar non-«arbonaooous flaggy beds, forming the whole base 
of tho mountains in this zone, down to the lowest levels. At a 
thousand foot or more from the base of the E^rol limestone there 
occurs in those slaty flags a thin bond of compact limestone of 
clear pink, yellow, or gray tints, often accompanied by a bed of 
conglomerate, and a white quartzite. This band, though a thin one, 
seems to be very persbtent to great distances ; it is therefore 
important as a well*marked horizon. It has been identified on tho 
flanks of tiie hills under Simla ; far up the valley of the Tons, at 
the crossing of the Simla-Mussooreo rood t on the Ganges near 
Tapuban, and again on the hillside north of the Kota Ddn in 
Knmaon. It is called (he Blaini group. The Krol group is traceable 
eastwards almost oontanuously, and in about the same condition as 
at the Krol, through Deobon in Janns&r to Mnssooree and NoiniTdl. 

From certain lithological resmnblances to the rodcs in Spiti, 
*■ which he bad classified from fossQ evidence) 

Omieetuiediiaaitioa d,. gtolkkxa has ooiyectured that the Blaini 

and iqA«-Blaini bods nwy correspond with members of his Moth 
and Bhdbe series, of upper and lower silnrian age; that the Krol 
group represMits his Idinng series, winch is triassio ; end that 
the tq^nwKrol may correspond with his Kuliug series of tho 
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earboniferousi |>oriod, in the central Uiiudlaya. But no rocoguizablo 
fossil has yet been found in these rocks in the lower Him&layan 
region. 

The relation of this series, which forms so continuously tho 

^ , outermost zono of the lower Himilaya, to 

Extension to Simla. . . . , , 

the metnniorplnc rocks on the north is vory 

puzzling, yot essential to the explanation of the mountain structure. 
Some important hints towards it are found in the Simla region. 
Unless one chances to stumble upon an outcrop of the Blaini group, 
Uie flaggy slates of tlie tn/ra-Krol and tV^ra-Blaini horizons are 
indistinguishable. Immediately north of the Krol there is a com- 
pressed anticlinal flexure, with elevation to the nortli of it ; so that 
tlie slaty rocks occupy the whole ground till we roach the quartzites 
of Tara Devi and Boileauganj, which dip towards their common 
synclinal axis at the gap south of Simla : limestone occurs above 
them on Jatog, These may represent the Krol group. How'ever 
this may be, there can bo no doubt about the identification of the 
Blaini group on the spur under the Yarrows and under Chota Simla, 
on the opposite sides of Jako. Tho thickness of strata above these 
outcrops, to the top of Joko, would quite carry the section up to Uie 
base of tlie Krol group. 


An interesting feature of the section is that the rocks of 
the Joko and Boileauganj hills are highly 
lyhfa metamoriihic — mica-schist^ and gametiferous 

hornblende-schists with abundance of vein- 


quartz — while the flaggy slates above and lielow the Blaini group, 
all round the west, north and east base of t^e hill, are as little meta- 
morphic as on the base of the Krol. This is a crucial instance of 
a phenomenon that meets us far and wide throughout the Himalaya, 
the superposition of highly metamorphic upon non-metamorphic 
strata. The metaroorphism is often apparently greater than here— 
we find gneiss instead of ciystalline schists at top — while the case 
for superposition is less distinct ; so that it is possible to doubt the 
fact of its being a normal ascending section ; and accordingly this 
has always been a chief stumbling-block in the interpretation of 
the lower Himilayan sections. It is the feature that so fatally 
puzzled Herbert fifty years ago. We shall have to return to the sul^ 
feet presently, and would only remark here that the very instructive 

Id 
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instance we h ive just seen occurs in a much frequented position, 
where many English people pass many idle hours. 

The same flaggy slates seem to continue for a long way north of 

Section a long ridge north Simla, for the most part with a moderate 
of Simla. north-easterly inclination. There are several 

lines of cnish and strain, generally found at the gaps, but apparently 
unattended by great dislocation, for no new rock appears along these 
lines. The Blaini group has been identified on the ridge north of 
Theog bringing in the Krol bods towards Matiuni, where there are 
symptoms of gradual general metamorphism. At NAgkauda this 
change is very decided, and here those slaty scliists seem to p«ass 
into the flanks of Hatu, the top of which is formed of massive beds 
of gneiss, lying nearly horizontally. This rock is the same as the 
so-called cenimi gmiss forming the souUicrn basoinont of the great 
snowy range, where its chief characteristic seems to be the preva- 
lence in it of ramifying veins of albite-granite. Those observations 
have suggested that the Krol bcnls had here overlapped the slate 
series, and are in original contact with the gneiss. 

Wo have now seen a general section np to the great mountain 

Piirallel section in the range. It is taken for the most part along 
Satlftj valley. watershed in a north-east-by-east direc- 

tion from Simla. The apparent simplicity of itjs very encourag- 
ing ; but we have not far to go to dispel this illusion. It may be 
noted that no limestone appears on this section beyond Simla. The 
Shdii mountain, however, only a few miles to the west of Muti&ni, 
is made of strong limestone, not unlike the Krol rock, with an 
accompanying sandstone, and underlaid by flaggy slates like those 
about Simla. If they are the same, and indeed in any case, tbeir 
position is somewhat puzzling, for from Shall they dip eastwards 
under the schists of Mati&ni and northwards down to the Satlaj, 
where the limestone seems to pass nndcr the gneiss of the Jalori 
ridge.* It is not merely a case of dipping towards these metamor- 
phic rocks ; the V-shaped outcrop of the junction along the steep 
sides of the Satliy gorge points up the valley, and is more or less 
paorallel to the dip of the strata in both rocks. In the Satby valley 
above and below Suni, close to the north of Simla, the COTfasion oi 
the limestones and slates is indescribable ; and there fs prafose trap- 
p^n iutmsion \ whereas, on the whole section through Simla^ironi 
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the pTnina to N&gkaiida, only one entail dyke haa been obaemd. The 
vbsence of foasils in those limestone and slate rocks mokes it almost 
uu^tossible to settle their stratagraphical relations with any certainty.* 


The distribution of these limestones and slates is as irregular to 
the east as to the north of Simla. Tho Chor 
East of Simla. mountain— directly between Simla and Mus- 

sooroe, and ronuirkable for being the highest summit (18,000 feet) 
occurring within such a short distance of tho plains — ^is an isolated 
mass of gneiss. To east of it the limestone stretches again fiir into 
the mountains, along the valley of the Tons, forming Deoban hill ; 
along tho Mussooree ridge it occurs frequently, as on the Abbey and 
CamelVback hilb. On tho top of Landaur it b mixed with sandstones, 
and appears again by itself on the Tapuban point. The Blaini lime- 
stone and conglomerate are well seen on the flanks of the Sarkanda 
summit, and again in tho Ganges at tho confluence with the Hinnalgir. 


In tho Kumaon section wo still And the limestone and slate rocks 

fairly represented. Tho ridge of Naini Til 
The Kamaon section. . . . . 

IS a broad synclinal range, with many local 

fractures and contortions, like its type the Krol range. Tho strong 

limestone that forms the summits about tho lake b very like the Krol 

rock. Here, however, and also at Mussooree, there u a good deal of 

irappean intrusion. In tho Sy&mkhet valley, norUi of Naini Til, 

trap-rock u in great force, and immediately to the north we como 

upon crystalline schbts. Along the heights of Sunthala and GUigar 

these are gneissose. The dip ^roughout is at a modorato angle to 

north-north-east, and about Almora one or more bands of granitoid 

gneiss occur in these rocks. Its general mode of appearanoo b that 

of interstratification with the schbto ; but in one place it has beep 

described as intrusive, which would establbh ib character as a true 

granite. North of thb, for some way, there b a reversal of the dip 

to south-south-west up to a line of trappean intruMoi^ wldch has been 

traced for many miles along the strike. The rocks to the north of 

tiib huid are of a more varied character ; some are slafy ; and lim^ 

stone b of frequent ooonirenee, often steatitio in the vicinity of the 

trap. The dip b less cmistant in these rooks, and their relation to 

the crystalline sdiists of the mowy range b not well defined. 

•Maeb detail with mggtMn oonlectnras leoar^ Ais itglao is glva te 
UeoMiis of the aooloRieal.ltar«e7 el udia, Vd. llL, Vast S. 
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Whore we next get a section of the lower Hiinilnya through the 


The Nep41 Motion. 


Nepil valley, there is little outward resemb* 
lance to what we have seen to the west. 


The Chnria Ghiti range, between the plains and the Etounra Dun, 
is a pattern specimen of the Siw&Iik type. North of the Ddn there 
is an equally characteristic representative of the Nthan range flank* 
ing the mountains. But inside this we no longer find the border 
mountain-range of slaty rocks capped by plain blue limestone that 
is so constant to the west of the Kali. We come at once upon 
schistose rocks. These, however, are not mica schists of the ordinary 
type, such as those north of Naini Til. First there are earthy (slaty) 
schists, some quite black and with carbonaceous layers ; then flaggy 
quartzose schists, passing up into strong schistose quartzites ; and 
these are succeeded by a great moss of dense highly crystalline white 
limestone within three miles from the Nihan boundary. All are 
more or less vertical and folded with a prevailing northerly underlie, 
the strike being 15^ south of cost. Beyond this steep ascending 
section there is a broad band of still greater disturbance, apparently 
a synclinal ; for the limestone is variously repeated, and the under- 
lying rocks brought in again. It would seem to be followed in the 
Chessa-garhi ridge by a crushed anticlinal, about the axis of which 
there are thick bands of porphyritic gneiss associateil with flaggy 
quartzites. From here there is again a general ascending section 
through similar flaggy quartz! tic schists to the Chnndragiri range, 
bounding Nop&l on the south-sooth-Avest. This ridge and all those 
to west-north-west and east-sonth-cast of the valley are made of 
folded repetitions of one set of rocks, in which n calcareous clement 
is more or less prevalent; varying from strong beds of pure limestone 
to earthy schistose limestone, and prominently a thickly bedded fine- 
grained quartzite, with scanty calcareous bond. The Shiupuri ridge, on 
the north-north-east of the valley, is of massive gneiss ; schists appear- 
ing again to the north in the valley of the T&di and the Trisdl Ganga. 


Thpro is sufBcient resemblance in the two bands of limestone and 


TdMiblo aftnitles. 


the underlying flaggy quartzites of this sec- 
tion to suggest that they are repetitions of tlic 


same series ; and this has certain c^racters of resemblance to the rock- 


series at the Krol, which admit of our conjecturing their identity. 
The whole of this Nepal section exhibits an intensity of dieturbonco 
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ilironghoat, such as has not been observed in any other section of the 
lower Himalaya. Only one instance of a doubtful trap-rock has been 
noticed in the above sectioni in the schbts near the outer boundary. 

We have one more section of the lower Him&laya to take note 

Sikkim section : ^^9 ^ Sikkim, and still more 

Dsmuds formation. unlike than that in Ncp41 to the sections of 

the north-west Hirailaya. It is of the highest interest, because wo 
find here in a recognizable state a formation well known to us 
in the peninsula of India, thus establishing almost the only link 
between these separate geological provinces. There are, indeed, the 
nummulitic deposits resting against the edges of the Deccan trap at 
the base of the .western gh&ts to compare with the nummulitics of 
Sub&thu, and showing that the Himalayas are younger than the 
Deccan plateau. But this is a comparatively superficial connexion ; 
whereas in Sikkim we find a bottom formation of one of the great 
rock-series of the peninsula, intimately connected with the rock 
forming the mountains. It is now thirty-ono years since Dr. Hooker 
discovered Damuda fossils near Ponkabdri, at the foot of the Dar- 
jeeling hills ; but it was only in 1874 that an examination of the 
mode of occurrence of the rocks was made by Mr. F. R. Mallet, of 
the Geological Survey, who was sent to investigate the prospect of 
a useful coal being found. He traced the band of Damuda rocks 
from Pankabdri to Dalimkot ; at the Tista it is nearly a mile in 
width. In the western Dudrs it docs not occur, but on or about its 
horizon there is a new formation, not found in Sikkim, consisting 
largely of massive dolomite, and called by Mr. Mallet the Bnxa 
scries. In 1875, Major Qodwin-Austen, who accompanied the 
expedition into the Daphla hills, found the Damudas again in force 
at the base of the mountains in Upper As&m, the Buxa series being 
there wanting. It is, of course, possible that the Damudas may 
recur to the west also, in Nep&I, though they do not appear at the 
Sikkim end of the frontier, and certainly they are not specifically 
represented in the section through Kdthmdndu. 

LithologicaUy as well as by fossils the formation resembles its 

It. ooDdition Hid pori. prototype in the IKmnda raUey, oonnsting 
tioB. of strong sandstones, gray shales, and ooal 

scams. In some few spots the rocks are so little altered that tho 
resemblance is complete, the coal itself being the only rock that has 
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not escaped modification. It is always crushed to powder^ and could 
only be utilized by being made into bricks. Very often, however, 
the whole group is as much altered as the contiguous rocks to the 
north, the sandstones being converted into foliated quartzites, and 
the shales into splintery slates or carbonaceous schists. The impor- 
tant point to settle is the stratigraphical relation of the group to the 
other rocks of the mountains. These are, first, a zone of slate rocks, 
some greenish and slightly unctuous, some ordinary clay state with 
bands of flaggy quartzite, rarely hornblendic and calcareous, and also 
rarely carbonaceous. These form the Doling series of Mr* Mallet* 
Next comes the gneiss of the upper hills : it is distinguished as the 
Darjeeling gneiss. The dip in all these rocks is into the mountain, 
and hence the immediate inference that they underlie each other in 
the above order. Here, then, we find again an instance of the puzzle 
noticed in the section at Simla, and on which Herbert made ship- 
wreck. Mr Mallet was unable to find any escape from the position ; 
the Doling beds pass most regularly with parallel interstratificution 
into the gneiss by increase of metamorphism, appearing underneath 
it all up the gorges of the Tista and the Ranjit to the north of Dar- 
jeeling, but in a more altered condition* Also he found in several 
clear sections most completely conformable and transitional junction 
between the Daliiig and the Damuda beds* Their junction forms a 
re-entering angle up the Tista valley ; the Damudas, however, 
are not knowm to rise to the surface again in the interior of the 
mountains. The conviction was forced upon him that they are 
indeed what they appear to be, — ^the lowest and oldest rocks of the 
Himidayan series in this position. 

Yet so great is the prepossession in favour of gneiss as necessa- 
Theoretical considcra- ^^7 ^ fundamental rock, that doubt still pre- 
vails amongst those who have not seen for 
themselves. It may then be well to mention some independent con- 
siderations which tend to remove this obstruction to the rationede of 
Him&Iaj'an geology. It has long since been shown experimentally 
that the silicious minerals entering into the composition of crystal- 
line rooks can, through the medium of moisture, be produced 
under very moderate temperature and pressure ; and, hence, that the 
hydro-metemorphism to which gneiss and even granite were due 
need not be a very plutonic operation. Also it can be urged that 
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although when gneiss occurs extensively on tlic flat, we may he 
entitled to regard it as a fundamental rock, due to such hypogcno 
action as would require any underlying rock to oxlubit as great a 
degree of metaniorphism as itself, yet when we conio to mountain 
formation the case is very different. Here a special conceiiti'utioii 
of forces has manifestly occurred which may he adequate to the pro- 
duction of this ajtpareiitly anomalous result. In a recent and very 
thorough discussion of this branch of geological dynamics we find a 
direct explanation of our difficulty ; that if a mixed mass of strata 
were subjected to compression, those portions which by position or 
texture were least capable of yielding, whetlier by shrinkage or con- 
tortion, would have to bear the brunt of tlio pressure, and to undergo 
in some other form its effects, prominently in the development of in- 
ternal heat^ In some such way overlying massive strata may have 
been converted into gneiss, while softer beds below underwent no 
crystalline metainorphism. If it should be shown, as in the Simla 
region, that the Darjeeling gneiss is the same as the central gneiss, the 

Oeologists in India have been long on the look-out for a connect- 
Slight comspondence ing link between the rocks of the Peninsula 

of t**® Hiniilaya. So many of the forma- 
uinaula. tions in the former region are unfosailiferous, 

it was hoped that some clue to their homotaxis might be obtained 
through their representatives in adjoining regions ; and although 
the elevation of those mountuns nuy have occurred in tertiary times, 
the rocks so upraised might, of course, be of any age. Thus this 
discovery of the Damndas, as apparently the oldest formation in the 
Lower Him&laya, at least in the east, comes rather as a surprise. 
Although the Damuda series is, according to the most recent estimate 
of its fosrils, of lower mesozoio age, its appearance in the field 
amongst other Indian formations is one of comparative youthfninesa. 
It is, for instance, immensely younger than the great Vindhyan 
formation, which cover such large areas in undisturbed stratification, 
but in which as yet no trace of life has been observed, and below 
which there are ceveral groups of slafy and snb-metamorphic rocks 
before we corns to the fiuidamental gneiss of the region. However, 
in these matten, what is, is best ; the object hmng to know what 
*8eeB. Xsllet OB VdesateXaeigy, FUL Tnauu, Vol. CUUIL, pose H7. 
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really has occurred. If ilio Him&layan sections would reflect to 
tlie geology of the Peninsula some light in return for that it has 
now received therefrom, by clearing up the doubts that still exist 
about the ago of the Damuda formation, it is all we could expect. 

There is but one character found almost constantly throughout 

Froqaent occarrencc of the Lower Him&layan sections — ^tho frequent 
appearance of carbonaceous matter. It may 
HimSlaya. bo of no great significance, but it is worth 

notice. Coal-mining had been attempted near Subathu in the 
carbonaceous shale of the in/rn-KTo\ group, or rather where this 
rock has been compressed and glazed in faultrground. And this 
appearance of carbon (some of it as vofetile hydro-carbons) with 
faultrrock is very common throughout the Lower Him&laya. It 
occurs at Simla, below Nagkanda, at Mussooree, and east of the 
Ganges. Among the more highly metamorphosed rocks it is repre- 
sented by graphite, as about Almora. Its appearance in the K&tb- 
mandu section, at the outer fringe of the mountains, next the tertiary 
sandstones, is about the only specific similarity between this section 
and that in Sikkim, where carbonaceous matter occurs in the Daling 
and theBuxa, as well as the Damuda horizon. It may provisionally be 
taken as a suggestive link of affinity between all these rocks. In 
this connection it is important to recall tliat in Dr. Stolickza’s 
independent classification the i^ra-Krol horizon corresponds with 
his Central Him&layan Euling series of carboniferous age, which is 
also the age assigned by some to the Damuda formation. 

From what we have seen of the rocks of the Lower Him&Iaya, 

Conjwtwil aflUiation of there IS not much prospect of a near solution 
the Lower Himllayan . * ^ 

•ections. of this question. The main hope is in the 

present manifest want of information. Immediately west of Sikkim 
comes Nep&l, taking up the whole middle region of the Him&laya 
for 500 miles in length, and which through the unaccountable for- 
bearance of our Government, is os much a forbidden land to Euro- 
peans as fs Chinese Tibet Except on the single track to E&thm&ndu, 
which has lately been traversed by a geologistvisitor to the Besident| 
no Englishman dare set foot in Nep&I, whose people are entirely 
dependent upon our good will for communication with the ont- 
side* world, and freely ei\joy it In the section to E^&thm&ndu, 
winch is only thirty miles from the plains, we have seen a general 
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roaemblanoe to the rocks of the Simla region, the contrast being chiefly 
the nniveraally high dips and general mctamorphisin. Except in 
this latter character it has little in common with the Sikkim section ; 
8}»ecific resemblance in the two rock series cannot bo made out. 
The great limestone has no equivalent in kind in the whole of 
Sikkim. Where distances are so great, much allowance must, 
however, be made for probable original change in the nature of 
synchronous deposits. The fact that the present base of those eastern 
Hiin&layos adjoined, or indeed forineil part of tbo Dainuda land 
surface, suggests a difference in tlio deposits near it from those at a 
distance. We have also had to notice all through our sections a dis- 
position in the Krol limestone to pass into a sandy rock. In some 
such manner it may yet bo shown that the Darjeeling gneiss is on 
the same horizon as the fine calcareous schists of the Nep&l valley. 
Every geologist will understand the very preenrions nature of 
such a speculation. As an object to confute, it may be of 
some service. 

The Central Ilimdlaya . — ^In treating of the Lower HimfUaya wo 
ConBi»t largely of well- bavo had almost entirely to depend upon 
known formations. names for tlie various rock groups, and 

to be satisfied with conjectural identifications of them in dilFerent 
parts of the ground. This unsatisfactory result is owing to the wa*>t 
of fossils. For a great part of that ground it must be a permanent 
difficulty, owing to the high state of metamorphism of the rocks ; 
but there are large tracts where this condition does not obtain, and 
whore we may hope that fossils will yet be found. At the snowy 
range and over a large part of Tibet the case is quite different. There 
numerous zones of strata are identifiable, not only locally, but 
in the established scale of formations,' by the presence of well- 
known fossils. 

Our information oftbo.se regions is, however, in a very fragmeni- 
Btnwhey, 1S4S^9. sbitc, and must long remain so, owing 

Stolickas, 16G4-65. inaccessi1)ility of the ground and the 

rigours of the climate at such great elevations. Numerous travellers 
have crossed the mountains in various directions, and have brought 
back a few fossils and isolated observations of the rocks, but only 
two observers have given a connected geological description of any 
considerable area. One account is of a portion of Central Tibet in 
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Chinese territory, north of Kumaun visited by Captain It Stracheyi 
R.E., 1848 and 1849« The description is qooted m eaiemo from 
his paper, the map attached to which is reproduced to illustrate 
this chapter. The second and fuller account is that of Western 
Tibet, by Dr. Stolicksa, published in the fifth volume of the 
Memoirs of the Geological Sorv^ of India. In the summers of 
1884 and 1865 he explored the region between Spiti and Dr4s 
and the* Indus. It will* be recollected that he ditsd in June, 1874, 
after crossing the Karakoram pass, on the return journey with ihe 
mission to K4shg&r, having lost his life through his zeal for 
scientific research. His observations on this expedition complete a 
rough section across the whole Tibetan mountain region from the 
Panj4b to the plains of Khotan. 

Dr. Stolickza’s list of formations, observed 
Weftern Tibet, Western Tibet, is as follows : — . 


IV.— Rivbr avd 
Lacubtrikk 
Dbfosits. 

ill.— TaiTiaBT.— Nummulitic . 
11.— S a c o M D- ’Cretaceous . 

ART. 




Indus or Shingo Beds ,,»Aummiitiiee$, 


ChikkimBeds 


„JtudUta§nd Ibramini* 
fera^ 

.m.AviemUt whinata. 


J u r a e s i c Gieumal Bandstone *m.AviemUt whinata, 
(Upper). 

Juiassic ... fitpiti Shales (Braun Ammonite tumcroee^ 
Jnra), pkaly* Parkinsoni, 

tripliemiw, etc. 

Middle Lias ... Upper Tabling Lime- Trcekye ejntlne, Chewe- 
stone. nifzia vndtitatm, Te- 

rebrmhiU iinemuH- 
ensii. 

Lower Lias ... Lower Taking lime* TerehrmtuU frccmfim 
stone. and 

MynehonOU Atu^ 
rrieoa, BdmmUa. 


Pkra Limestone 


T r i a s s i c Lilang series 
(Upper). 


L— PAUMaolO — Gatbooileions^ Knling series 


^ Upper Sihifiaa, Until series 

„ Lower SUnrian Bhlbeh series 

tiimis% MnaAMonnuo Sauaii^ etc. 


I/Ueroemrditm Jltsi* 

grlmgfgiiau 

wMipmsBOTe 

Lmcmeti^ 
AmmmiUc JUrUtui 
He. 

.^.ProAmHme m mirH t* 
adetme, Sjyirifer 

... 0ftu$ 


onkkt 
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The distribatioa of iheso formations, tlioogh snlqect to manj local 
Synclieal • o i in - inegularities, exhibit wdl the general strnc- 

tnral teatares of the region. There are two 
main synclinal rock-basins, along the centres of which the younger 
members of the sedimentary series, with one important exception, 
are fonnd. These geological features have no sniierficial relations to 
any geographical basins. The Indus receives a great part of the 
drainage from both areas in this region, flovring nearly along the 
intervening anticlinal axis. The soutiiem basin is best exhibited 
in the Spiti valley, where the fullest section of the upper secondary 
formations is found. The northern synclinal-basin forms the K&ra- 
koram range. This latter ground has been very little searched, and 
as yet neither oolitic nor cretaceous strata have been observed in it. 
Dr. Stolickza describes the Kkrafcoram pass as formed of liassic rocks 
resting upon trias. 

These long rock-basins are bounded by parallel areas of orystal- 
Thc principal cijaUlMne metamorphic rocks. The southernmost 

of tliese is tliat already spoken of as the cen- 
tral gneiss. Its peculiarity, as compared with the other crystalline 
ridges, is that we seem to have here what may' be locally called the 
fundamental rock. On Dr. Stolickza’s type section at the Bhibeh 
pass, and in General Strachey’s grqpnd, 200 miles to the east, the 
hj/Wi-Silnrian rocks in a non-crystalline state, and of great thickness, 
are represented as overlying the gneiss. There is no doubt a parallel- 
ism of strike in tlie two contiguous rock-syste.ns, but the condition 
suggested or implied is that the conversion of the gneiss is of pre- 
Silurian date ; although, in the east at least, granite seems to pene- 
trate both formations. It was in this sense of batal that Dr. Stolickza 


applied the word eetitral to this gneissic axis. 

The gneiss and schists forming the middle region of the moum- 
_ , tain mass, from 70 to 80 miles wide at the 

Middle cijrsUUine axis, Jforiri lakes, are described of 

a quite different type, as being largely syenitic, and as more or less 
made up of metamorphosed Silurian rocks. Along the north outcrop 
of the southern syncUnal basin even the zone of carboniferous rocks 
is hardly recognizable, and all below it is converted into crystalline 
schists and gneiss, the south-westerly Jip continuing in these rocks 
np to the Indus : dmilarly along the north^Kist side of this gneissic 
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mass the carboniferous forinntion is the first that is clearly recognis- 
able ; all below it being strongly foliated and mineralized, passing 
with a north-easterly dip under the KArakoram synclinal basin. 

The gneissic axis of the Kuenluen is also described os formed 
Northern cryetalllno chiefly of syenitic gneiss and quartzosc and 
chloritic schists, the relation of which to tlio 
adjoining slates has not been made out. Carboniferons rocks witli 
fossils have been observed on both sides of the range. On the 
northern flanks of the Kuenlncn, triassic and cretaceous deposits are 
the only secondary formations noticed by Dr. Stolickza. 

Some minor features in the distribution of the several formations 

Peculiar position of the ’>« mentioned presently. We must 

nnmmulitic deposits. notice the remarkable exception, already 

mentioned, in the general arrangement as above sketched. The 
nummulitic formation occurs in great force in the Central Him&laya 
of Lad&k, but not even approximately in sequence with the next 
oldest group. The cretaceous deposits are found capping the sedi- 
mentary series in the centre of the southern synclinal basin; but no 
trace of nummulitic beds has been noticed near them. These occur 
in force along the valley of the Indus, in the centre of the middle 
gneissic area. Dr. Stoliezka remarked how strongly the rocks 
resemble these of the same eocene age at the south margin of the 
mountains, especially those of the Dagsh&i and Sub&thn groups. 
It may also be noticed how similar the statigraphical conditions 
are in both positions. In the Simla region we saw that the Subdthn 
bedt were deeply unconformable to the contiguous foriiiatious, the 
youngest of which is thought to. bo triassic. In the Central 
Himdlayti the unconformity is even more striking, because the 
upper secondary period is well represented, yet the succeeding 
lower tertiary rocks are in a totally independent basin of deposition. 
Stoliezka estimates their thickness at 5,000 feet. 

Theitfls yet another formation to be mentioned in the Central 
XzteasiTe post-eooene Himdlaya. We have seen granite in con- 
emptivenek. nectiou with the central gneiss. Sfadiezka 

frequently notices greenstone as locally associated obscurely with 
the Silurian rocks ; and intrusive trap (much of it of presumably 
tertiary age), is occa.«ionallr, ns has been said, very abundant in the 
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lower HiiniUaynn rocks. Tlu^ro is, however, one exhibition of emp- 
tive rocks in the Central Hiinilaya tliat calls for siteciol notice. It 
occurs in the luhldlc gneissio zone, locally forming the axis of a 
monntain range. It is more than ten miles wklo at the Hnnio 
valley, and is continuous th<>noo, witli a variublo thickness on the 
Bontli edge of tlie eocene rocks, to Kargil. 8t«diczkn descrilies it 
ns an epidote, diallogo and serpentine rook. It appears to In‘, at 
least in part, tlio same rock which he speaks of ns syenite to tlio w'cst 
of Kargil, where tlio uumniulitie rocks stop out. The eruptive roch 
tliere gets entangled in silurian schists, and Incomes ijnertziferons. 
Tliis igneous rock stnmgly nffiwts the eocene strata and is therefore 
of younger date, and is probably connected with the similar roidc 
descrilxx! by General Btrochey on the same strike far to tlio east. Wo 
were able to draw some very instructive warnings from errors of 
the early school of 'Hiin&layan geologists, so wo must not let the 
moderns escape tho same ordeal. On Stoliczka's first visit he did 
not recognise tho rocks on tlio Upiwr Indus as nunininlitic. In tlmt 
position they are considerolily altered, and ho took them to bo a very 
old formation. In then writing of tlio contiguous eruptivo rock, bo 
remarked (/. c., page 128) : ** From their dark colours those rocks 
have somotimos boon reforrod to Ixualtt, but they have certainly 
nothing to do with these more recent volcanic rocks.” His next 
seasim’s work proved that they cannot bo older tluui middle tertiary, 
and tlierefore mnob younger than the great basaltic fonnation of the 
Deccan. The idea of the lithological criterions of ago in omptive 
rocks has stUl a strong hold upon tho German school of geologists. 

It cannot be supposed that tho rough cross section wo liavo 
o< the sketched near tin) west end of tho Tibetmi 

mountain mass con be taken as a type for 
the immen— ro^on to the east. Already witliin known ground, 
some interruptions can be pointed out to tlie longitudinal ex* 
tendon of the several structural zones. Of the oontinuation 
of the K&rakorom and Knenluen, and even of the middb 
gnriTirii* range, we may be said to know nothing. Stdiozlm 
describe the nnmmulitio band as completely stopped out against 
tim qrenite ai Kargil; and although this obtruding rook is at 
least in part of later date, it is suggested that*the termina> 
tion of the eooene bods hero is probably aboriginal. The eastern 
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cxteiMion of UioHe (le]HMitif is quite onknoim, save that nam> 
innlitic strata occur in the &r east north of Sikkim. Some 
doubtful olKiorvations of them in the Changehenmo vallej and about 
tlie Parffcgong luke are recorded. 

The soutlicrn syitoliiuil basin of secondary rocks, continuous for 
R 'lit IP of the soiitUcrii 200 iiiilcs from bpiti to the north-west, is 
*’**^"‘ also interrupted in the Kargil rugion against 

an upheaval of metamorphosed palicozoic rocks. Any recurrence of 
regularity in tliis strike cannot be expectal, for tlie whole Himalayan 
mountain system becomes confused there, towards the transverse 
frorge of the Indus, whore tlie stratigr.'iphy is complicated by other 
systems of flexure. The short break tliat occurs at the transverse 
gorge of the Satbij bstiveen the secondary basin in Spiti and the 
perfectly homologous one to the east, os described by General 
Stroclipy, is also due to a transversely obtruded mass of partially 
metamorphosed palaeozoic rocks, through which the stratigmphical 
conUnnity is so fur maintained. 

Although die main elevations, constituting the chain of Himklayan 
KxtciMion of tho cen* peuks, are sometimes, at least in this western 
trsl Kiieim. region, formed of die older stratified rocks 

along the outcrop of the southern synclinal basin, die underlying, 
psendo-conformahle, central gneiss must be taken as die stratigra- 
phical axis of the range. Stoliezka’s type-section of it at the 
Satlaj and the Bhabch pass is on die actual conUnuadon of that 
described by General Strachey to the east, in a more central portion 
of the great Himalayan chain, where diese gneissic rocks are much 
more prominent The connection of this gneiss of the main chain 
with duit forming the core of the ridges to the north-west of the 
Satlaj has not boon proved. There are three such ridges. On the 
direct line of the great chain there is the Dhanladhar ridge, having 
an axis of coarse gneiss, with slates (probably silnrian and lower) 
resting ^igh on its northern shoulder and passing down into the 
valley of the B&vi in Cliamba. But the Dhanladhdr is cut off ftom 
the Mitiieh section by the deep valley of Knln, on the upper Biis^ 
where no massive gneiss has been observed. The Dhsnladhfir ridge 
absolutely terminates at Dhlhousie, die slates sweeping round the 
end of dw gneim at the bend of the B&vL Again, Stolicdku 
observed his 'cdfitiral gneiss,’^ though gready re4aoed,nortb of dm 
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CUalb, at the southern bsse of the Ztosk&r rulge, below the B5rft> 
Ihchu peas. But on the south of the Chinib valley, on the northern 
fl^inha of the Bothng ridge, he observed slates which he oonjeotnred 
to be oontinuous witii those of the Bh5beh pass ; in which case the 
gneiss of the ^Aii«lr&r ridge can hardly be continuous with that of 
Bhibeh section. This ridge of the Bot4ng pnss is apparently from 
the maps the structural continuation of the Pir Paiyil range, in 
which a coarse gneiss is again prominent These three ridges are 
in a manner confluent in the mountain region of Lahol and Vasiri- 
Rupi, from which flow the head-waters of the Chinib, the Rivi, and 
the Biis. The Bhibeh gneiss strikes into it from the east Thus 
it would seem as if the main Himilayan axis broke up into three 
minor features of the same type in its extension to the north-west 

The gneiss of the Pir Panjil passes beyond Kashmir towards 
The Kaahmli^Kiatwir ^^fl**^* But north-west of Kashmir, at the 
region. Zojila, the gneiss of the Zinskir ridge 

is extinct, the whole range being there formed of the palaeozoic schists 
and triassic limestone, which thus roll over from the Tibetan area 
into Kashmir. Carboniferous limestone occurs in the* valley, strik- 
ing through the Harbal pass into Kistw&r. Eruptive rocks have 
been frequently observed in Kashmir, but none of later than Silu- 
rian age. The whole Kashmir-Kistwkr region, between the Pir 
Paiyil and Zdnsk&r ranges, is very little known. Its geological 
affinities are with the Central Him&Iaya rather tbun with the region 
specially designated as the lower Him&laya, east of the Satlaj. 

Oeneral Strachey*a description of the Central Himklaya, towards 
_ . . the sources of the Indus and Satlaj, is so brief 

that it can be given m full in his own words, 
with his summary of conclusions upon the mountain-formation. A 
few notes are added, giving additional information or suggesting 
other c^inions : — 


" Entering the region of the crystalline schists* of the great 

line of peaka^ we find the strike still remaining the same, with the 

d^ pretty oonstantly to the N.-N. £. Along the lines on which 

' ^ tsnaw y i toroa* ytiito is site as above, toiaelode gneta. Osnami 

* ” ... . .. . .... Hod to distinguish 


Stnehqr haidlj OSes this latter word, which Is now so much mpllo 
thefsispathleaad ofloa numiveform of ssetamotphlcroek. It la nrobaUe'tW 
.some, at least, of the granite of Oeneral Straehey’s description is realljp massive 
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the points of greateet eteration are fonnd in this part of the range, 
we invariably see for a breadth of several miles, veins of granite 
Onuiite. abundance penetrating the sohists, 

often cutting through them, but perhaps most 
frequently following the bedding of the strata, between which they 
seem to have been forced. The great peaks are, I think, in almost 
every case composed of schistose rook, but the granite>veins may 
be most clearly seen on the faces of the mountains to very great 
elevations. Kamet, one of the highest of the peaks in this region, 
seems, however, to be among the exceptions of this rule ; its sum- 
mit, which is upwards of 25,500 feet above the sea, appearing to 
consist of granite alone. This line of granite seems to be sub- 
divided into several branches, distributed generally along the strike, 
but otherwise not very regularly (see map). It appears to consist^ 
where I have seen i^ almost entirely of veins of moderate size, and 
such is probably its general character in the portion of the moun- 
tains between the Satlaj and the K&li ; but the veins occasionally 
expand into masses of considerable magnitude, and more rarely large 
outbursts are met with that constitute whole mountains. In the 
vicinity of the peak to which I have just alluded, Kamet, the granite- 
area is very large (see map), and a similar development of it also 
occurs in the vicinity of Gangotri, at the source of the sacred branch 
of the Ganges. The vein-granite is usually large-grained with 
schorl-crystals. It is very hard and durable, neither it nor (he schists 
that accompany it being at all liable to decay. The felspar of all 
granites that I have seen in these mountains is white, and kyanite 
is of frequent occurrence in tiie veins. 

*‘The schists that accompany this granite are very hard and 


crystalline, and comprise all varieties of 
mica-schist and gneiss. Beds of highly crys- 


talline limestones, some pure, otiwrs hardly to be distingnislied by 
right from micareohist, are of fteqnent oocnrrence, and a band of 
aorii roricB seems to traverse the country near tiw line of greatest 


^evathm. The strata, where penetrated by the granite^ are oAen 
very mndi contorted, and the dip appears on the whole to increase 
as we abroach the j^ite> where it reaches an aag^ of 45% 
wlnoh it dOM not often exceed. Thermal springs, are met wifli 
in many of die valleys alpng the line of granite^ and in semal 
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that 1 mu iiMiuaintod witli tlie tompentoro Heeiiiwl pretty roguUurly 
to be about 128* Fahr. The whole of the appearanoea praaente)! 
by the granite and crjirfalline achiata of the great lino of peaka in 
thia part of the mountaina aeem to be univeraally repoatnl throngh- 
ont tlie whole length of Uie chain when wo roach the region of max- 
imum elevation ; and aa we extend our examination, we atill conti- 
nue to find additional reaaona for concluding that the general geo- 
logical phenomena of the range, and the cauaea that have produced 
them, remain very ainiilor over great diatanoea. 


** In immediate auoooaaion to the oryatalline achiatH jienetrated 

^ j granite veina, we liore come at once upon 

piAtes Mid congiooienhtote % % % i*a 

Bluty bedfl ovc^Hying tlieiii, al(»ng the i>otU>iii 

of which, near the inica-AcIiiHtM and gneiioi, in a line of granite-veinn 

differing somewhat in aiipeomnce from those of the larger eruption, 

and not producing any great ultoration in tlie slaty liecls themselves, 

as is shown by the occurrence of a course i*ongloiiic*rate, the 

component parts of which are iicrfccdly distinct, only u few feot 

above the granite. Sufficient change, however, lias taken places to 

prevent our distiiiguisliing much more tluiii that the constituents 

of this rock are chiefly qiuirtxose, and that it contains rounded stones 

of all size. I liavc itivi wdtli this conglomerate in a similar {Misition, 

and with much the same general appimrunoi*, tinn y miles or so farther 

to the east. Above these? arc slaty ImhIh, in all |M?rlia|)s ll,f)00 fc*et in 

thickness, consisting of coarse? slates, grits, and limestones, all more 

or less affected by slaty cleavage, and all devoid of fossil remains. 

It is after reaching tlie top of these strata, which is rarely 
done at a k*sH elevation tlian 14, (NM) feet 
above the sea, tlmt we at length eiitiT again 
a region of fossilliferous rocks, which extends as fur us my cxniiii- 
nations have been carried. And it is not a little wonderful t4» find 
at this immense elevation a regular succession of most of the more 
important formations, from the Silurian to tlio Tertiary Periods. 
The PalsBozoic beds mot with immcHlhitely aliovo the slaty rocks 
1 have just mentionod seom to have a thiukness of about 6,(XK) feet, 
but it is quite possible that organic remains may extend lower than 
1 supposed ; indeed, from the very difficult nature of the country, 
the precise thickness of the deposits and the limits of the different 
Ibrtuutious cannot Ik: determined proiicrly without u much more 
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corefal examination of tlie coantry tiinn I was able to jrive it. The 
lower portion of tliese stnita are nndoubtedly of lower Silurian age, 
and I am indebted to Mr. Salter for the following list of the sjiecics 
that he has been able to recognize on a somcw'hat cursory examina- 
tion of my specimens. 

Among the Trilobites arc — Cheinmu (the Silurian form of 
the genus), Lieftas^ Atnipliut (only as yet found in Lower Silurian 
beds), Illcmu$j CalynusnBj P^v8cpi$cti8f Sphan^ivcchug, 

Of Molluscs are — Sirofthamena, a strongly ribbed OrUiu, 
2*mbraiala^ Lepicena very like L. dep^ensa^ Lityulluy Orthocera^^ 
Ctfrioceragf Lituiteg^ Theca^ liellerophony J/tiiv/itsonta, PlturQtwuxria 
JiaphigtofMj and Cienodonta* 

“ Of Polyps — Piil^licit/aj Cfiwteteg. 

** Also Eficriniieg and Cygiidof^ Tentaetditeg and other Annelids 
and Fiicoids. 

“ I had also an opportunity of showing those fossils lo M. Bar- 
rnnde, who appeared to have little doubt, from tlieir general cha- 
ractc’T, that some of the beds from which they came were certainly 
of Lower Silurian age. 

*^Tlie lowest beds of these Palaeozoic strata consist of dark- 
coloured thickbedded limestones, in some 
Strati cat on. places filled with corals. They ore succeeded 

by limestones mixed with slates, in which were found the strong-ribbed 
ihthUj Terelmaiula^ Linyuh^ Bella^ophony and fragments of Encri^ 
7 iites. Above these conic flaggy limestones with grits, that contsiin 
the greatcT part of the 7V<7efc//es, Strophomentiy Lrptomay Lituitegy 
Piilodiciyany CygtidMy and Fucoids. The beds then become more 
argillaceous, and shales and slates mixed with an impure concretion- 
ary limestone follow. In these beds are found Cyrtocerag and 
Ovihoceragy and amongst the nodular concretions of limestone a 
Cka^ttg is common. Next in order come dark-red grits, sometimes 
marly, containing only a few fragments of Encrimtal stems. Above 
these, pale flesh-coloured qnartzite, and finally a white quartzite, in 
neither of which 1 ever found any fossils, and which form tho 
highest peaks of the ridges composed of the Palieozoic rock. Tho 
wliote of these strata are in various dcgiees aflbetod by cleavage 
and joints, which ivonctnilp ,all the buds without n^ganl to their 
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mineral character, althoagh inji aomewhat lesa mailed degree in die 
limestones and qaartsites. That the genend aeqnenoe of theae sbatn 
is pretty regularly maintained, I ^ve seen over a loni^tndinal 
extent of about fifty miles, but it appears highly probable that (beir 
development has a ihr greater range, as we shall also see to be die 
case with some of the other groups of the fossilifhfoaa rodu. 

Before passing on, I must observe the very remariadde sinii« 
^ ^ ^ larity of general mineral appearance that 

^ ' subsists between the Silurian rocks of the 

Him&laya and of England. The peculiar pale tint aasnmed by 
many of these rodu answers most ezaoUy to the desoriptions givRn 
by Sir Roderick Murchison of the Silurian districts of Wales, and 
the characters of the concretionary limestones of both oonntries 
appear equally to correspond. Even in hand speciinens the texture 
and appearance of the rocks and of the fossil impressions are so 
similar that they might most readily be mistaken one f<w the other. 
In pointing to theae resemblances, however, 1 would not have it 
supposed that I should wish in any way to set up mineral character 
as a criterion by which to decide on the age of any rode. Never- 
theless, the ftets, if they are to be relied upon, would appear to indi- 
cate that as we see the conditions of the existence of organic matter 
to have been generally similar over large areas, or even over the 
whole earth, during the same epoch, and to have changed with the 
progress of time, so likewise has it been with the conditions under 
which the mineral constituents of the earth have been aggregated. 


** The PalsBoaoic strata that 1 had an opportnnify of examining 

^ , in detail th situ, which I have just been 

BUnrian predoninatM. , ... ' . , • , o.. • 

descnbmg, appear to be exdnsively Silnrian, 

but the existence of rocks of Devonian or GarbonifiMrous age seems 
to be shown by some of my specimens, not found m sihi, which 
contain Produetua, CkoneUa, Aihj/ria, Ortku, AviailcpeeteH, Spir^ar. 
I may here be allowed to rqieat that the higher portions of the 
Silurian nx^ being usually found at elevations of 17,000 Or 18,000 
feet, thdr examination is not a very easy task, and the difiknltiee 
occasioned by the great altitude are infiniidy aggravated by the 
confusion into which the beds are thrown by the vast dislocations, 
that have accompanied .the elevation of these monntains. In con- 
cluding my remarks on the Pahmsde beds I would observe tha^ 
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an a general rale, to which, however, there are no doabt many 
exceptions, these rocks are to be found forming the summits of the 
highest passes between the British provinces of Knmaon and Garh- 
wtd and Tibet, which probably avenge 18,000 feet in elevation, and 
that the highest points of the ridges on which these passes are found 
not nnfrequently reach nearly 20,000 feet in altitiide. 

** In proceeding along the section, we shall next observe some 
beds very remarkable from their apparently 
close similarly to the Trias of Europe. 1 
can now only regret that, not having been sufficiently aware of their 
importance, their exact relation to the beds below them has not been 
better made out ; but their position in the series immediately above 
the Palaeozoic rocks is at least certain. In one place these strata 
were found in situ intermediate between the Palaeozoic and Secondary 
rodcs, but the greater part of my specimens were obtained from 
fragments lying on the north slope of tiie Palaeozoic ridge, which 
appears to terminate with a line of &ult^ to the north of which a 
cliff of Oolitic age suddenly rises. From these strata I have obtained 
not less than twenty-five species of fossil shells, which is a remark- 
fible circumstance, considering the small bulk of the specimens that I 
was able to bring away with me. Mr. Salter, who has been so good 
as to examine these also, tells me that we have Ammonites several, 
Ceraiites, Ot'thoeeras, Natiea, £dvpyra, Hdlobia, (AvieulaJ, Peeten, 
lAma, Athyris, Waldheimia, RynchoneHa, Spmfer, The Triassio 
beds were chiefly dark-coloured limestones and, where seen tn situ, 
were associated with shales and < dark-red grits, the latter of which 
seemed very similar to those found near the top of the Paleozoic 
aeries. The line on which they were seen was, however, a very bad 
one for determining such matters, for it was in one of the great 
valleys, and consequently on a great dislocation where accumulations 
of debris almost always greatly predomiiwte over rock m situ. 


In our progress northward, we next come upon the strata that 
form the representativesofthe Jurassic group. 

*** As in the Palaeozoic beds, so we here find 

ti^e general dip to be to the north ; but it is impossible for me to offer 
any opinion as to the degree of confbrmabilHy of any of these depo- 
sits one to another, owing to the great disturbances to which thcv 
have eterywhcre been subjected. It appeared to me, however, as 
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probable that in the parts of the moontnins that I oxamined, a great 
line of (bolt intervened between the Oolitio and Palaeoaok series. 
The moantain-rklge of Silurian age most oarefuUy examined by me 
lies generally parallel to the line of strike, and along its north-east 
fooe mns a stream separating it from the Secondary rocks, which 
rise in an almost iniiwasable pretnpioe beyond. The section here 
exposed must be at least 5,000 or 0,000 feet in thickness, but the 
difficulties of the route prevented my extending iny examinations 
into thw lower beds. The lowest that I reached were of black lime- 
stones and shales, with very few organic remains, and those very 
imperfect Above these lie several thousand feet of limestones of 
various descriptions, the rock in some places being almost made up 
of fragments of shells. Professor Forbes, whohaskindlylooked over 
my specimens from these beds, is inclined to identify some of the 
speries with certain forms that occur in the Fuller’s Earth and Com- 
hrash of England ; and it appears that there is here no representa- 
tive of the Lias. 

** Continuing to ascend in the series, we roaeh next a large devel- 
opment of dark-c«olouro«l shales which abound 
Oxford <3Uy. remains of Ammonite» and Beimimten, 

the former usually imb<>dded in spherical nodules, apparently of 
much the same nature as the shale itself, but exceedingly compact. 
The shale is for the most part, on the other hand, very rotten, 
and the band of country along which it is found is often 
depressed so as to form a valley, a]»par«ntly in consequence of 
this disintegration of the rock. This shale Professor Forbes pro* 
nonnees to be without doubt of the age of the Oxford Clay, a con- 
clusion indicated by the peculiar forms of the Ammonttes, two of 
which seem to be identical with species fpund in beds of the same 
age in l^««hh and Sind, which have been figured and described in 
tile Transactums GeoL Soc.* The existence of tlieso beds in tiie 
northern parts of the Himilaya was pointed out by Sir Roderick 
Mntohison some years ago, as proved by the occurrence of some 
ef these Ammonites, which he had seen. There is indeed direct 
evidence of the existence of these Oxford Clay strata for a distance 
of about SOO mOea to the westward of the places where I hare 
mjeeHf seen them, and tiirir prolongation along the north of the 

»X. Ser..Vol. V. 
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moantaing for 200 miles more in an easterly direction is rendered 
higlily probable by the welbattested recnrrenoe of the AmmcniteM 
in the eastern parts of the kingdom of NepAL Although we find 
stratificHl deposits apparently lying conformably on the Oxfordian 
strata, I cannot say anything definite regarding them, as they appear 
to be almost entirely devoid of fossils. They are very hard and 
compact, consisting of grits, shales, and limestones, and have not 
improbably been converted into their present state by the action of 
eruptive rocks which are of common occurrence in this region.^ 

[Subsequent to the publication of General Straohey’s papers in 
the Journal of the Geological Society, a description of his collections 
of fossils was drawn by Messrs. Salter and H. F. Blanford, and 
printed for private circulation. The following complete Ibts are 
taken from that work : — 


SiLOBiAH Fossils. 


Asaphus emodi. 

Illanua brachyoniaus. 

Do.' punctttloBua. 
Cheinirua mitia. 
I'roaopiacua mimua. 
Bphieaesochua idiotes. 
lichaa TibeUnua. 
Calymene nivalia. 
Tentacttlitea ap. 
berpulitea ap. 

KantiluaT infolvena. 
Cyrtoceraa centrifugum. 
Lituitea ittliformia. 
Ortbocema atriatiaaimaBL 


Do. 

Kemaa. 

Theoa lineolata. 

Bellorophon Qaneaa. 

Btrophmena trachealia. 

Do. 

chiaBiefops. 

Do. 

umbrella. 

Do. 

ainnea. 

Do. 

nnbigena. 

Do. 

biaeeta. 

Do. 

halo. 

Do. 

lineatiaaima. 


Qrtlkls ThskiL 
Do. Tibetica. 


Ifnichiaonia Rimalenaia. 

Do. pagoda 
Plenrotomaria turbinata. 
Baphiatoma amodi. 
Ttochonema hamifoaa. 
Qycloiiema rama. 

Do. aubteranleata. 
Holopea Tariooaa. 

Do. pumila. 
Ctonodonta ainuoaa. 
Crrtodonta? imbricatula. 
lingula Kali, 

Do. ancyloidea. 
Laptma Himalenaia. 

Do. repanda. 

Do. crateia. 

Do nux. 

Orthia oompta. 

Do. monticula. 

Do 

PUlodiotya feirea. 

Do. plumula. 
SphaarospODgia melliflaa. 

Do. inoaeulmas. 

ChwIalasT Tak 
HeUoUtsadepanpmtii, 


CAgBOHirBious Fossils. 

FiedoeUn Fnidonii. I Athyria MmjL 

• H>>. nsmingli. | Avioalopactsa hyisaslia. 

Cbomrles Vlshno. I 

iln IS78 Mr. T. H.Hngfiaa, of the OeologiGal Sorr^, broeglit aomeloasUa firom 

tbs Mite Plasa. 

isrsaile. trteio» permisii, catbonileroiia and siinriaa fonnstiona Ibis brings 
the aeries heis into Ibllsr agraensat with that described StoHcilui in Wcetem 
Tibet 
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Ammonitet floriilut. 

Do. Aon. 

Do. Winterbottomi. 

Do. plftnodiacut. 

Do. dilllwttii. 

Do. OftjrUn!. 

Do. AuHieeiintti. 

Do. BUiifonlii. 

Oermtitet Jaoauemonti. 
OrtlioccrM pulcbelluni. 

Do. ■fUiiiariuin. 

Katioa talviobuloea. 


TBiAauo FoaaiLB. 

Kxogym sp. 

Malobia LommelL 
Pecteii fcutella. 

Lima Btmoheyi. 

AUiyria DoaloiigohamiMiL 
Do. Btrolimeyeii. 
Wakllieimia Htoppaui. 
Rhyncliontlla retrocita. 
Hptrifor Oldliiuni. 

Do. Btracheyi. 

Do. Rajah. 


Oouno FoaaiiA 


Bdemnitea solcatus. 
Aniopitea acuciiictus. 


Do 

alatua 

Do. 

bifrona 

Da 

biplex 

Dos 

ounimuiiis. 

Da 

oonoavtm. 

Du. 

Kug^iiii. 

Do. 

Gcrardi. 

Do. 

GriftlthiL 

Da 

gilt tat us. 

Do. 

Houkeri 

l>o. 

heteropliyllus. 

Do. 

liiniilayanus. 

Do. 

Hyphasis. 

Da 

JuLtar. 

Do. 

Medea. 

Do. 

Noimleiisis. 

Do. 

octagon us. 

Do. 

loliustiis. 

Do. 

scriptus. 

Do. 

BpitiensiSs 

Do. 

strigilis. 

Do. 

teiiuistriatus. 

Do. 

torauatus. 

Do. 

triplicatus 

Da 

Thouarsensia 

Do. 

umiio. 

Do. 

'WalHcliii. 


Tarritella uoiitium. 
Plcwrotcminria ? ap. 
Turbo invitua. 
ChcmniUia sp. 


Anatina Avamnula. 
Myophoria Blanfordi. 
Canuum tniiicatum. 
Cjrprina trigonalii. 
Aatarte major. 

Do. unilateralia. 

Modida sp. 

Nucula cbiieiformis. 
CucuUsBa vincata. 

Do. leionota* 

InooeramuB Hookeri. 
Lima acuta 
Do. gigantoa. 

Do. mitiloidea. 

Honotis coiicenticua 
Aricula ecliinata 
Do. iiiipquivalvia^ 

Pccten 3C(|uivalvis 
Do. oomatus. 

Do. bifrons 

Do. moiiilifer. 

Do. liens. 

Do. Habal. 

Ostrea flabeiloides. 

Do. acuminata. 

Terebratula numismalis. 
Do. carinata. 

Do. giobata. 

Rl^nconella variabilis. 

IM. oonciniia. 

Acrossicnia f 
Pentacriniies sp.] 


<* But the most strUung feature of the geology of these monn. 

tains is probably that which I have next to 
Tcrttaiy deposit. mention, ru., the existence of a great Terti> 


ary depoeit at on elevation of from 14,000 to 16,000 feet above the 
eea, still preserving on ohnost perfectly horizontal surface. On 
otoesing the watershed-ridge between the streams that flow to the 
south into the Ganges, and those tliat fall into the upper part of the 
Sttflaj to the north, whudi hero constitutes the boundary between 
the British territory and ribot (sec n»p), we find ourselves oa a plain 
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120 miles in length snd varying from 15 to 60 miles in breadth, 
th^t stretches away in a north>westeriy direction. Its western porw 
tion is eveiywhere intersected by stupendous ravines, that of the 
Batliy being nearly 3,000 feet deep, llie sections afforded by these 
enable us to see tlwt this plain is a deposit of boulders, gravel, clay, 
and mud of all varieties of fineness, laid out in well-marked beds 
that mn nearly parallel with the surface, and that hardly deviate 
from a horizontal position. The discovery of the fossilized remains 
of several of the larger mammalia distinctly marks the Tertiary age 
of this deposit. The existence of such fossil remains in the northern 
parts of these mountains had been long known, bnt we were alto- 
gether ignorant of the precise locality whence they came^ and had no 
fkcts before ns from which any conclusions could be formed as to 
their geological import The Niti Pass, from whidt it was said 
that the bones had been brought, was not the place where they were 
found, bnt one of the routes only by which they came across the 
great Himklayan chain from unknown regions beyond. 

Mr. Waterhouse, who has been so obliging as to examine 

specimens that I procured from these 
BfHiaUed Wti fotsils. . j * - xi x ^ 

beds, informs me that he recognizes amongst 

them the following : — Metacarpal bone and distal end of tibia of 
Nippotherium ; patella of small horse ; distal end of radius of a larger 
species of horse ; distal half of tibia of a horse of veiy large size ; 
part of metacarpal of a horse ; upper end of tibia of bovine ruminant ; 
dorsal vertebra *of u ruminant Portion of head of an undescribed 
animal allied to goat and sheep, liaving, like them, prominent orbits, 
and the hords above the orbits; but which differs in the peculiar fonn 
the bony core of the horns. The horns are remarkable for being placed 
very near to each other at the base (their upper portions are broken 
off). There is a specimen in the British Museum, however, from 
the same locality, of an animal very like this, in which the horns are 
seen to be short, stout, and slightly bent outwards at the apex. 
Right wihg of the atlas vertebra of rhinoceros ; plialanx of one of the 
outer hind toes of ditto ? ; and jrartion of tooth of elephant ? Speci- 
mens of the bones of ruminants, pachydennata, and otlier animals 
froiii this district, presented to the Society by Sir Thomas Colcbrooke 
and Dr. Traill, are in tlie Museum of the Geological Society, 
London. 
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Tlic bones tliat we Imve Iiitberto ohtiiiiie<l from thew stnitii arc 
Acinnl rite m yet not almost all very iniseniblo fragments, so tlmt 
idontifiefl. jg difficult even for Uio very learned natu* 

ralists that I have mentioned to do more than distinguish the genus 
to which they belong. It is therefore, I am afraid, at present imi)08- 
sible to come to any decided, ooncluiions os to the identity or other- 
wise of the species here found witli those of the SiwiVIik lulls, a 
(|ue 8 tioB.of the greatest interest with reference to all our speculations 
on the geology of these mountains. The fossil bones I have not 
seen in $Uu nor indeed, curious to say, could I, in spite of every 
attempt, learn a definite locality in which any one knew positively 
that they had been found. But of the general position where they 
ocenr there can be no doubt, for, besides the common account of their 
being found in some of the ravines that traverse the plain, on many 
of the specimens quite enough of the rock in which they aro 
imbedded has remained to enable me to recognize a fine-grained 
calcareous conglomerate exactly identical with beds siioh as I 
have seen intercalated with the boulder and gravel beds tliut consti- 
tute the mass of the deposit. Hills of limestone rise here and there 
above the general level of the plain, and it apjiears as though the 
calcareous matter derived from them had cemented together portions 
of the sands and gravels that wore deposited near them. 


The existence of such animals os 1 have mentioned as being 


Probably of marine origin. 


found in these* beds being a physical im- 
possibility in the present state of the country, 


there can be no doubt that the strata have been elevated to tludr 


present height from some lower level since the time of tlu*ir 
deposition. Tliere is no direct proof tliat these beds are inarim*, no 
shells having been obtained from them," but I think on the whole 
that the probabilities appear to be in favour of this plain having l)een 
a true sea-bottom rather than of having been occupied by a detach- 
ed bo<ly of fresh water. The general extension of some of the 
older fossiliferous rocks along the northern face of the Himalaya 
over a great longitudinal distance is n fact of which wc have 
tolerable proof, and it thence follows that the line on which tll(^y 
occur, distant about twenty or thirty miles to the north of tlic 
groat line of peaks, has probably been a sea-margin from the 
remotest ages of the eartVs history until as late as ilic Ooliii** 

21 
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period at least So far, thoroforo, thoro is nothin;; ailvorsc to my 
supposition ; nor is tlio present intomiption of the plain any proof 
that it did not once have a far greater extension. This is sutH- 
ciently proved by my Iiaving traced these tertiary beds to the very 
top of the watershed-ridge in the vicinity of the Niti Pass, whero 
they reach an elevation of upwards of 17,000 feet ; the summit of 
that pass being strewn with lioulders that appear to be derived from 
the white qnartizito capping tlie Silurian strata of the neighbourhood. 
Further, two or throe miles to the south of the pass, a detached 
portion of this deposit is to bo seen on tlie declivity of the moun- 
tain, which must have been separated from the general mass by the 
dislocations tliat have upheaved the whole country. It is, moreover, 
t(» l>o noticed that tliero seem to be grounds for su[^sing tliut 
plains, such os I have mentioned, are found in other parts of the 
chain under somewhat similar circumstances, which may not 
improbably have once formed portions of the same sea-bottom. 
Tlio- plain of P&mir, so long known from tlie accounts of Marco 
Polo, and tlie existence of which is fully corroborated by Lieut. 
Wood of the Indian Navy, in his Narrative to his Journey to the 
Source of the Oxus, may be its representative to the west ; while 
to the oast tlie plains described by Turner as having been passed 
over during his embassy into Tibet, as well os others mentioned by 
Kirkpatrick as existing to tlio north of Nep41, the descriptions of 
which are quite confirmed by Dr. Hooker, are not improbably of a 
similar nature. Aiioth<!r argument in favour of the marine origin of 
this deposit is, I thiuk, also to be derived from die very regular way in 
which the beds of gravel and boulders are laid out^ for which I should 
couccivo that some action like tiiat of die tides would bo requisite.^ 

* No notice lisa bocii taken of tUcBC great detrital accumulations op to this, 
bocauBC they occur on the grainiest sciiic in the regions described by bciierol 
Htrochey ; bnt every cxploror in the I^dk country has noticed deposits of the same 
kind, in many cases tiiey arc ver>' recent. The process of tbeir formation has 
l»cen very well deseribod by Mr. Drew in tlie Quarterly Journal ot the Geological 
Soiuety for 1S73. From the fossils enumerated above, it is, however, certain that 
iKimG of them are very ancient The fact that Gcncnil Strochey did not observe 
tbe setuahkiic of these hones leaves it o\yon to coniccture wliethor they may not 
occur in some disturbed beds more or less covcitid b^ these Itorizoiital gravels ; for 
it is very ditfioult to oonooivc how any great dislocation or upheaval of the monn» 
tains can liavo occurred without disarraiigibg such incoherent materials. On the 
otlier luuud, the Isct that such lan^ animals as the Yak, the Kiang, the Ovis Am* 
iiioii/teo., now flourish in the wild state in those bleak sterile regions suggests 
that a moderate change of climate, without any great change of elevation, might 
make nhem liahitable for the fhuna now found fossil there. No ovideuoo foi- 
infirinc action later than the uummulhic period is known within the HimAlayon 
bomer. 
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** I have already mentioned the occnnence of eruptive rodu in 
the libeton plateau. A great ontbunt, in 
Xmiitira roe whidi are found hypersthene and hroniite, 

beeidee qrenitio and ordinary greenotones, and various varieties of 
|torphyry, oocnrs in the vicinity of the lakes which are found at the 
eastern extremity of the plateau (see map). The greenstone is 
known to extend oonsidemhly to the west, and forms, at an elevation 
of about 17,600 feet, the summit of Balcha, one of the Him&layan 
posses into Tibet which I have crossed. 


** Having thus given a general description of the geology of this 
Generol Stnchi^'s eon* region, I shall, as shortly as possible, enu- 
cluioua. merate the chief oondnsions to whidi I have 

boon led with regard to the physical forces that have been called into 
action in the formation of those mountains' : — 


(a.) — ^The general extension of the chain along the direction 
of the strike of the strata is a phenomenon necessarily connected 
with the action of on upheaving foroe along a line. This longi- 
tudinal action is further evinced by the parallelism of the lines of 
eruptive action with that of the etriie. The continuance of action 
of the upheaving forces along the same general line for a vast 
period of time, with occasional intervals of repose or of subsidenoe, 
is indicated along both the nortii and south fooes of the Himilaya. 
The great depth at which the forces have originated seems to be 
proved by the regularity of the action along the entire length of the 
chain, os shown by the elevation of such a ridge as the Siwilik hills. 

(b ). — ^The granites i^pear to constitute lines of elevatum, not of 
rupture ; but there seems to be no sped^o action produced by them 
on the dip of the strata, which thty nppflnr to leave generally 
unchanged. 

(e.) — greenstones, on the otiier hand, nsnally fellow lines 
of dislocation of the strata, being sometimes apparently contem- 
poraneens, and at others intruded through rocks alrewty consoli- 
dated. 

(d.)— The cause of the general north-easterly direotion of the 
dip is obscure, although its occasional sudden reversal to soutit- 
wosterly seems to indkato some connexitm with the oction of an 
npheaving force from behiw, or of violent lateral thrust. 
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(«.)— Tho lines of Iracture of the strata are constantly cithoi* 
parallel or perpendicular to the direction of the upheaving force. 
The positions of the rivers appear to be oltogether dependent on the 
configuration of surface produced by these fractures ; wliile the con- 
figuration of surfiice, on the other hand, seems to be but slightly 
aflected by die action of die streams, of which there is rarely any 
visible sign at 200 feet above the present level of the waters, and 
never to my knowledge above 800 feet. 

(/*.) — ^The fact of the granite of the great snowy peaks lieing 
seen in veins, penetrating the schists up to 20,000 feet, makes it 
highly probable that die granite .must have been injected long 
before the mountains received any considerable development. That 
this granite is older than the Silurian period is rendered probable 
by the comparadvely unaltered state of the lower bods of the Azoic 
slates at the foot of the Palseozic series, where almost in contact 
with it. 

(y.) — ^The conglomerate bed near the bottom of these same Azoic 
slates shows the proximify of land at the dine of its deposit, and 
indicates that some upheaval of land liad already taken place near 
the present line of great peaks, possibly occasioned by the granite 
in question. 

(h .) — ^The occurrence of pebbles of greenstone in the sandstones 
along the soutbem edge of the mountains shows that die exterior 
jinas of greenstone are older than those beds of sandstone. 

(t.)~-The ftxiqaent occurrence of boulders of the quartizites, slates, 
and greenstones of the outer ranges of mountains among the Tetw 
tiary deposits of the Siw&lik bills shows that the Tertiary ocean 
woshed ^ foot of those mountains. 

(J .) — ^Ihe regular slope of the plains of Northern India up 
to the Siw41ik hills, which rise suddenly from the flat ground, leads 
me to infer that the sea must have continued to reach at least as far 
oa the foot of the Siwilik hills for smne time after their upheave- 
inent. 

’(A)>--11ie rise of the Tibetan plain has not been caused, by the 
granite eruption of the line of snowy peaks. That the greensfame 
Todis that ahonnd in many parts of it have equally not can^ it, 
is proved by the peculiar nature of the valleys among the hills to 
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tho west of tbo lakosi whivli lunst Iwvu bet‘ii laul out level nmler 
water ; from which it in to he inferred tluit tiu'Mo tviiptivc rucks are 
older Uun tho tertiary beds of tlio |tlain. Tlio saiiio Uiing is sliuwii 
liy tlie occurrence of worn {Mihhles of greenstone in tlie surface uf 
the plain in tlie vicinity of sumo of tlic detached hills of tluit ruck. 

(t .) — ^The former extension of die glaciers fur Iwyond tlieir 
present limits is a plienonionon that may bo nutioiNl almost every- 
where in these nioantnins, and may give rise ut first sight to an 
idea diat tliero may hero also have lioen soiiio 8 ]>ccitd |ieriud uf cold 
corresponding to tlio glacial eiioch of £aro|H». Uut it seems, I 
tliink, more prubahlo timt tliis is here only tho ri'snlt of a ohaiigo 
of climate consequent on tlio nphoavol of tlic great plains of North- 
ern India. 

(m.) — ^Tho existence of ancient moraines on tho tertiary plain 
of Tilict proves that the extension of the glaciers is iKMt-tertiiiry. 
Now, if we conceive tliat after the rising of tliis plain to nearly its 
present elevation, tho sea still continuiHl to wash the fiait uf tho 
Siwalik hills, as I have already said that I considercsl likely, it is 
clear that tlic climate of the Hiiimlaya would have Imh'ii far more 
moist, and that the quantity of snow that fell on the higlu‘st parts 
of the mountains would have lavn greatly in excess of wlint now 
fiills there, causing a great extension of the glaciers Ix'yond tho 
limits to which they have now receded.” 

There ore several points in tlie foregoing Humiuniy that might 
Remarks <m the above ohji-ctisl to in iletail, hut it is hnnlly 
•ommarj. necessary to point them out. Witli tho 

much more extensive information now available than was at Genend 
Stradiey’s disposal, one ought to bo able to give a more jireciso 
account of the phenomenon under discussion. But one lesson of 
experieooe is oantion. Ftom all sides t^ geologists of Europe 
have been for long years hammering at ihe Alps ; yet tho mode of 
formation of those mountains is still a subject of very vague spocu- 
latimi. What then con we exiiect (irom our fragmentary knowledge 
of Hlmilayon geology f In <mo respect we seem to have the advan- 
tage ijtbe much grander scale on which the phenomenon took place, 
01^ perhaps also the less odvanoed stage of the process, have result- 
ed in a somew'hat less complexity of structure. 
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Tilt* |irtKM»ss tif iiivt^sti^niioii is to fiiul out ns fur os |>ossil>Ie from 
llit*so rfiniiniitH ortlit* formations, and their relations to each other, 
wlinl. \vtT<» tlu» conditions of the snrfaco at the time of doiMMition 
of tNich, and what siicc(*twivc changes of conditions ocenrred. Tims 
( ifin^ral 8traeht*y V observatitms tluit the* inetaniorphisni of the rocks 
ft)rniin;{ th<« crystalline axis and the introduction of the granite arc 
of |»re-siliirian date ; that this axis of elevation was a shore of deposi- 
tion at that time, would be facts of prime importance in the early 
history of this n*gioii. It would give a prodigious antiquity to tlio 
iN'giniiing of the Ilimalayan mountain system, for all subseciucnt 
distiirliaiices have conformcHl in elevation with that which produced 
the gmdsnic axis. It may be remarked that this view is apparently 
in imiiiediab' opposition to what is now a very favourite tlioory 
of mountain-formation — that which connects these areas of siiecial 
contortion and elevation with a prcciHling long-continued accumu- 
lation of (Uqiosits, and accompanying depression, in the same area ; 
whereliy through the gradmil rise of teinperatnre in the sediments 
thus sunk to a considerable depth, exi>ansiou occurs, and also a 
softening of the rocks, including a yielding to the horizontal thrust 
in the earth’s crust, thus producing the compression and u|)-squeez- 
ing into mountains of the aecumlatcHl seilimcnts.^ In the simple 
application of this process the position of greatest elevation should 
approximately coincMe with that of the preceding greatest deposi- 
tion, and not with the limit of the dei>ositfon, ns we find it according 
to Gi*nenil Strachey’s observation. 

To this objection, and in defence of the theor}’,it may be very fairly 
argiKMl, that the Hue of actual maxiiuum (devation is duo to denudation 
having removed the softer and more broken stnita and left the more 
massive rock ; that according to the observation under discussion, the 
sedimentary series never i)as8cd across this primitive gneissic axis ; 
and that the position of greatest elevation (in the active sense of 
upheavill) occiirnnl about the middle gneissic axis formed of meta- 
morphoscMl palivozoic rocks, all die once overlying strati having been 
removed ; that but for this result of denudation we sh mid have the 
cresY of the Himalaya to tiic north of the npi>or valley of the Indus. 

1 KutwithstAiulififf tlic inimcToas repeat clAinmiits to this thci^ry. the mechniii- 
Ant cIcmeiitH of it nre cssciitinlly those giTcn hy Dclleftuiiicviit in hin Systviiies «lc 
MontnenOA. n. ISIS : the other iilenn in it being clac to two other equaUy ciiiiiient 
|>hik>wphical physicists, llcrschel ami llabbage. 
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The iniorpretaiion of the drainage system gives direct sapport 
to tliis view. It is an evident postulate of physical gCHdogy tiiat 
nlong any line of elevation the drainage is originally transverse. 
The manner in which this primitive system bc^comes largidy convert- 
ed into longitudinal dniinage lines is explained in every text-lKK>k 
on geology. Now, making the fair assumption tliat the initial 
line of elevation coincides with the maximum line of upheaval, the 
main watershed of the future continent is determined by that initial 
line, and it is presum«ably a very perninnent foiiture. Every geo- 
graphy book notes tlie fact that the Hiinalayan watershed lies fur to 
the north of wluit is more particularly described as the Ilim&layan 
range, but the line of reasoning we have just indicated would sug- 
gc^st tliat the real axis of maximum elevation in the Himalayan 
system may coincide more or less with the watershed. We should 
thus liavc two magnificent examples of the process of drainage-con- 
versions above alluded to: the Indus and the 8anpo (Brahmapu- 
tra) now flow from about the same central position, having gradually 
worn back along the line of easiest erosion, cutting off in succession 
the originally transverse drainage along the wholo lino. 

The applicability of this theory of mountain-formation to tho 
Ilinnilnya system docs not, however, di*|>encl upon the correctness 
of General Strachey’s view regarding the exceeding antiquity of 
tlic first gneissic axis. The gneiss then^ in esirly PuloNizoic times 

St I'c kft’a lews ^hallow deposition 

without being a range limiting that deposition. 

Stoliezka does not adopt this latter view though, leaving it un 
open question. His own provisional identification of lithologically 
similar Silurian rocks in equal force to the south of the axis would, 
perhaps, suggest their original continuity across that axis. He 
hazarded very few remarks upon the general geology of the 
Himalaya, wisely postponing such considerations until tlio data 
would warrant something definite. He points out that the deposits 
of carboniferous ago, filling only broken ground in variable thick- 
ness, represent the close of a general geological epoch. The 
Permian and lower Trias ore not represented. He considers that 
after the Trias extensive uphcavciucnts occurred, laying dry large 
tracts that liavo not since been submerged. The Jurassic basin was 
then approximately defined. Thu evidence for these conclusions is 
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not given, and they seem difficult to reconcile with the general 
regularity of succession of the rocks. On his figured sections the 
Para limestone (Rhsetic group) is the only one that exhibits great 
inequality of distribution, being of considerable thickness on tlie 
north side of the basin, and altogether wanting to the south. His 
remarks would, however, assign at least an eariy Mesozoic age for 
the origin of some of the prominent features of disturbance now 
stamped upon the Himdlayan system. 

The most notable features in the sequence of formations in the 
Him&Iaya is the position of the numiniilitic deposits, as already 
mentioned. Tliey are in greater thickness than any of the older 
formation sexcept the lower Silurian. Stoliezka speaks of them 
as having been deposited in the narrow basin where they now lie in 
the very centre of the mountain region. This view strongly confirms 
that previously arrived at from the consideration of the same de{)osits 
at the south edge of the mountains : that long and extensil e 
denudation of the Himdlayan area had preceded the Tertiary epoch. 
It seems to have been greatest, as would naturally occur, along the 
centre of the area of upheaval, wearing down to the metamor^diic 
focks along what may then have been the back of a brord flat 
tuborence of the earth’s crust. A comparatively slight settlement 
of the area, submerging only the more deeply eroded parts, would 
then have sufficed for the accumulation of those eocene deposits, and 
it seems possible that the production of the S3mclinal basins of the 
Central Him&laya — as was shown for the contortion of the infra- 
Krol beds of the Lower Himalaya — did not occur, or, at least, was 
not stron gly developed till the gr^t compression upheaval in middle 
Tertiary times. 



CHAPTER IV. 
The Himalaya. 


CONTENT 6. 

The enter Himilaya. Mountain ijeteme ; Jnmnn ; GnngvM ; K41&. Rhbor^ 
diiiate lioumlaricii. Tlw Nayir. Western lUmgnnga ; Kill. The enowy ranfio. 
Axis of highest elevation. The Tibetan plateau. Gladort. Glacier of tUo 
Pindar ; feeders of the glacier ; moraines ; crevasses and lee tables. Olacior of 
the Kiiphini. Motion of the Pindar glacier. Snow-line. Olwcrvations in the 
eastern Himilaya. Observations in Kumaon. Bisahr. Across the snowy range. 
Kunnuio ; Garliwli ; Kunaor ; Western Tibet. Lakes. 

Wb Imve seen that the term ‘enter Hitn&lnya* haa diffbront 
mcaiitn)|^ according to tlio senao In which It 
TI>C outer Himtlayfc Ocogr:ii)hcr» understand by it nil 

the mountain systems lying between the snowy range nnd the plnins 
of Indio, whilst in the western Himdlayn geologists restrict its aso 
to the limestone and slate formations that lie between the outlying 
tertiary scries and the central cryslollino axis. To tiie geologist 
Simla and Naini TAl aro situate on the outer HimAlaya, and 
snuli nnd Subathu are not ; whilst to the geographer all those hill sani- 
taria arc on the outer Himalaya. To obtain a correct appreciation 
of tije physical relations of the ranges of the outer Himalaya wo 
cannot ignore their geological affinities, hut wolwvoas yet no geolo- 
gical details on which wo can rely for tiie greater portion of thoir 
area. For the tract between the Tons and tlio Kdli wo hnro ilio 
record given in tlio preceding chapter and tiie map that ocoompanies 
it. A glance at this map will show ns that the main line of gm-iss 
and granite, which is almost conterminous with tiie region of per|»e- 
tnal snow, is mot withiictwoen the eightieth and ninotiotb mile from 
the foot of the HimiUaya, and at a distance of from twenty to thirty 
miles south of the Indian water-parting. Between this Uno of poiw 
pctual snow and the plnins there are nnmerons well-de6ned langos, 
some seemingly spars from the snowy axis, and of wliidi the geolo- 
gical relation is not weU established, and others having an apparent 
separate and independent existence. As we have already notf<^ 
the travener from the plains moots first on outer range, wWeb has 
a general dovation of aboat fi,000 to 7,000 foci above the level of 

ii 
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the soft, and wUoh in Cliina nbove Naini TiU rises to 8,568 feet, 
And in a peidc, on tbo Tirlii road, east of Masdri, to 8,565 feet. 
Tbm bond or enter range has a general direction parallel to the 
plains, and is pierced by the greater rivers, such as tho Tons, J nmna, 
Ganges, B&mganga (western), Kosi, and Kali. Between it and the 
ridges descending immediately from tlie snowy range wo cross a 
number of subordinate ranges which are, as a rule, of considerably 
less elevation than the outer range. Between Cliina and Dh&knri 
Bin&ynk, on the rood to the Pindari glacier, a distance of forty-five 
miles as the crow flics, there is no peak luiving an elevation of 8,000 
feet, and very few attaining to 7,000 feet. But further Avestward, 
in the same parallel, we have groups of peaks attaining an eleva- 
tion of over 10,000 feet, notably those connected with tlio Dndn- 
ka-t«di nnge in Garhwai. When tlie river A'alleys close to tlie 
snowy range arc reoclieil, tho incrcose in elevation is rapid and 
marked. The flanking ranges seldom fall below 10,000 feet, and 
are crowned with peaks rising still higher, until tho cnlminatiug 
ridge crowned with pcrjictnnl snow is mot. 

If we carefully examine the great sea of mountains lying bc- 
„ ^ twcon tlie outer Hiimilnyn and the snows, 

wo shall find that the dominating ranges are 
•purs flram the gnat groups of peaks, remarkable alike for tlicir 
elevation and tho position they fill as the bonndarifs of the several 
riverdiasias. On tho AA'cst, tlie westom bonndary of tlie Jumna 
system is found in tho elevated ridge tliat luis its origin in tho 
group of peaks crossed by tho SliatiU and Bnrenda passes. This 
ridge follows the left bonk of tbo Satlnj in n sontli-wcsterly direction 
to Hatu (10,700 feet), where it bifnreates: one branch oontinaing 

Jwaaa sntoai. normal direction to Bilospur, and the 

second proceeding in a sontb-oasterly direo- 
rion by Chor (12,081 foet), whore it forms the Avater-porting 
bstwiBn the Giri and the P&bor branch of the Tons. A second 
gnat ridg^ descending from the Jomnotri groups, and 
by the Deobon (9,847 fbet), Ohakrkta (7,300 foet), Chilmeri (7,l4o 
feet), and Bair&t (7,423 foot) peaks ui British territory, sepiuates 
tlM attnmis of the Tons flrom those of the Jnmna. The eastern 
buimdaiy of tho Jnmna systom is formed by u great ridgo having 
its origin In tho same group of peaks, and which joins the outer 



OF THB NOMH-WBSTERK PBOTIKOI8. 


171 


Him&laya near the Sarkanda peak to the east of Masdri (Mas* 
aooree). Hie eastern boundary of the Ganges aystem is found in 
the great ridge descending in a south-westerly direction from 
^ ^ the Nandakot peak, and which passes along 

Ganges aritom. ,, , ~ , . .. , .. 

the loft bank of the Findar to its junction 

with the Alaknanda, and thence along the left bank ofthe Alaknanda 

to Deopraydg. It admits of two great bifurcations: one at the head 

of the Katydr valley and one at the head of the Lohba valley. 

From the group of peaks at the head of the Katyur valley a branch 

passes in a south-easterly direction through Binsar and Dol and 

along the right bank of the Ladhiya to Barmdeo on the Sirda, and 

from the head of the Lohba valley a branch 

runs south-by-cast to Guj'argarh, whence it 

passes almost due west to the Ganges at Kharak and Chkndi. The 

tract to the south of' these two arms is in shape a groat obtuse- 

angled triangle, with its base towards the plains and its apex in the 

group of hills to the north of Dw&ra Hit. It forms the mountain 

basin of the weetem Rumganga. The eastern boundary of this 

system forms the western boundary of the K&li system, of which 

the eastern boundary is found in a great ridge descending from the 

Api peak in Dot! of Nep&l. It is clear from the above brief description 

that it is the spurs from the snowy range that bound the river basins, 

and if we examine farther the affluents of each system, we shall see 

tliat the ramifications from the^e spurs form the water-parting 

between each minor system. 


Tlie principal affluents of the Jumna system are the Tons and 

the Giri. Tlie Pubar, Edpin, and Supin 
Sabo 'inste bonndanci. ... - .1 m j , . 

unite to form the ,Tons, and are separated 

from each other by transverse ridges descending from the great 

boundary ridge. United they drain a delta-shaped basin having its 

apex atKhlsi. To the south-west the Giri drains a similarly shaped 

barin having its apex near Kdlsi, and to the east the Jumna drains 

one having its apex at Kdlsi. We find tliat the point of junction 

of the apices of these tlvee deltaic basins lies within tlie Siw&liks, 

the outer range of geographers, and that the union of these three 

main affluents forms the Jumna of the plains. This basin, as well 

as the minor systems within it, is bounded by spurs from tlie great 

snowy range or transverse ridges dciicondlng from them. If we 
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further examine the relations of tlie minor feeders of the three great 
constituents of the Jumna system, we see that, as a rule, they flow at 
riglit angles to their recipients, and that the affluents of these minor 
feeders obey a similar law. The ridge separating the Tons from the 
Jumna gives oft* feeders on the west to the Tons and on the east to 
the Jumna, at riglit angles to its direction. From the western slope 
the Dhuragud, Biriol, Shaula, and Manjgaon streams flow to the 
Tons, and from the eastern slope the Xtalena, Kiitni, and Silo seek 
the Jumna. Each of these minor feeders is separated from the 
other by lateral spurs, descending usually from some peak or knot 
of peaks, and all, as the veins on a leaf seek the midrib, flow towards 
the mid-depression and give it their moisture. Tlie two great rivers 
that unite to fonn the Ganges arc themselves the centres of 
subordinate systems. Tlie Bhiigirathi is divided from the Bhilang- 
by a great ridge descending from the Qangotri group of peaks, 
whilst a second ridge having a similar origin separates the Bhilang 
from the Mandiikini, an early affluent of the Alaknanda. The Bb&- 
girathi unites w'ith the Bhilang near Tirhi, and the two rivers drain 
a delta-shaped tract having its apex at Deopray&g. The Saraswati 
and Dhauli, which form the head-waters of the Alaknanda, are sepa- 
rated from each other by a ridge of snowy peaks, and its more 
southern affluents, the Nandiikini and the Pindar, are divided from each 
other by a great ridge descending from Trisul. The entire basin 
of the Alaknanda to its junction with the Bh&girnthi at Deoprayug 
is thus a great delta-shaped tract, cut up by the minor feeders into 
subordinate systems that are bounded by great ridges descending 
from .the snowy range. Between Deoprayag and Hardw&r, the 
Ganges receives from the east the Nay&r and the Hinnal, and from 
the west the Suswa that drains the Dehra Dun. All unite within 
the Siw&liks to form the Ganges of the plains. 


We shall now take up the compact system of the Nayir in 
The liajdr southern Garhwiil, which at first sigh* .vould 

appear to be an exception to the general 
rules. We find that the boundary ridge that marks its exent is* a 
oontinuation of the great ridge that, descending from the snowy 


peak of Nandakot, runs, along the left bank of the Pindar to tho 
head of tho Lohba valley. Here, as already noticed, this ridge 


bifurcates ; one branch proceeding in tlic normal direction along 
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the left bank of the Alaknanda to Dropiny&g, whilst tho second 
branch passes south to Gujargarh and then west to the Ganges 
at Kharak. These two branches mark the axis of highest elevation 
in the tract through which they pass. Following tho western branch, 
we have the Dnbri peak, 9,8(>2 feet ; Dobri peak, 9,8G2 feet ; 
Gandkhola, 7,553 feet ; Dovidatta, 7,034 feet ; Knnkwala, 6,651 
feet ; Gurdari, 5,803 feet ; Jliangarh, 5,878 feet ; and a peak about 
two miles from Deoprajiig, 5,030 feet. Following tho southern 
branch through Gujnrgarli, w’c find the second, Duda-ka-toli peak 
with an elevation of 10,180 feet above the level of tho sea ; Barmao 
ddngi, 9,190 feet ; Nnndatopa, 8,086 feet ; Khnmek, 7,152 feet ; 
Gujargarh, 7,969 feet ; Khatti, 8,270 feet ; Utain, 6,901 feet ; 
Bukrari, 6,267 feet ; and Naugarh, about a mile above Kharak, 
6,065 feet. Close to the point of bifurcation, the boundary ridge 
sends a lateral spur southwards, that divides the basin of the Nuy&r 
into two parts, that drained by the western Nay&r or Chhiphalgh&t 
river, and that drained by the eastern Nay4r or Koinyiir stream. 
This great spur preserves tho superior elevation of tho boundary 
ridge, and is marked by the following peaks : — Bariiri, 8,499 foot; 
Bandani, 8,278 feet ; Panjing, 8,810 feet ; Devitank, 8,849 feet ; 
Matikhil, 7,688 feet ; and Chliatargah, 6,790 feet, when it is lost 
in the valley of the eastern Nay&r near Kandiii. Short ramiheations 
from this spur or tho boundary ridge itself determine tho course of 
the minor feeders of the two great channels of tho Nay&r system. 
Thus a transverse ridge from Dubri, marked by tho TAra-kn>kand 
(9,000 feet) and Banjkot (8,203 feet) peaks, divides the Chhiphal- 
gh&t river near its sonroe from its feeder at Poitb&ni on the left 
twiiV, whilst other ridges from Gandkhola, Devidatta, and otiier 
paafca, Separate the other feeders the one’from the other. A similar 
mle obtains along the conrse of the eastern branch, and we thus 
see that there is no real difference in principle between the 
arrangement of the drainage system of titis apparently abnor- 
mal «»»««*«• basin and that of the other greater systems already 
noticed. 


Li the qrstem of the western BAmgango, however, we have an 
arrangement for whkdi we find an analogne 
WmIuu Blaifinga. Bdgmati in Nepil. As we 

have already seen, the basin of tho B&mganga is in shape a great 
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obtwio-anglccl trianglo, with its apex towards the snowy range and 
its base towards the plains, thus filling up the gap between those 
systems that have tlieir apices towards the plains and their bases 
towards the snowy range. Of its affluents, the Kosi alone has a 
considerable course within the hills, the remainder having tlieir 
origin in or close above the elevated tract lying along the foot of 
the bills, and joining the Itdinganga at some distance southwards 
in the plains. Here, although the main boundary ridges are still 
the spurs descending from the snowy range, the several streams 
do not unite within the outer range, but tike the Bdgmati and its 
affluents, well beyond it in the phuns. The K&li is known as the 
Yunkti near its source, as the Kali during the greater portion of 
its course through the hills, as tlie Chauka 
or Sarda in the Blidbar and Tardi, and as 
the Sarju and Ghogra in Oudh to its junction with the Ganges, to 
the south of the Ghiizipur district. The Kdli basin is bounded on 
the west by that of the Gauges, and ^ on the south-west by that 
of the western Kiimganga. It receives from the west the Gori, 
Snrju, and Ladhiya, and from the east some small streams from 
NeptLl, all of which unite within the hills to form the Sdrda at 
Barmdeo. The Sarju is divided from its affluents, the eastern R&in- 
gnnga, by a great meridional ridge, extending from their sources 
to their junction, whilst a second ridge, running in a south-easterly 
direction from the same group of peaks to Askot, separates the 
latter river from the Gori. The great Pancha-chuli range, running 
south-east from the line of water-parting, divides the basin of the 
Gori from that of the Darma Yuiikti, and a similar snowy range 
liaving a like origin separates the Darma Yankti from the Kutlii 
Yiinkti. Tho great mass of peaks comprising Trisul, Nanda Devi, 
and Nanda-kot thus send forth great boundary ridges from their 
entire southern face to the west between the Itiuiganga and 
Nnnd&kini : to tho soutli-west between the Nand&kini and the 
Rndorf and between the Pindar and the Baijn ; to the south be- 
tween the Sarju and the eastern B&mganga ; and to the sontii-east 
between the last river and the Gori. These indications are suffi- 
cient to mark the salient features of this portion of the Hiinidaya, 
and wo reserve the details for the Gazetteer articles of this 
notice. 
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The mountain syst^^m lying b<»tween the snowy range and the 

plains may therefore be said to consist of 
The anowy range. . n t . xi_ 

an outer range parallel to the snowy range 

and connected with it at wide intervals where it meets the great 
ritlges descending therefrom. These latter bound the river basins, 
and the ramifications from them determine the course of tlio minor 
feeders of each system. Wo have now to consider tlio snowy range 
itself, and in tliese provinces at least it is a well-marked feature, 
lying from ten to twenty miles to the south of tlio Indian water- 
parting. The line of snowy poiiks seen from Naini Tal and Mosiiri 
all lie to tlui south of tlie ])asses by which travellers cross into 
Tibet. Th(} rouio by Nilang in foreign UarhwAl through the J4dh 
valley crosses north of tlie Jainnotri group ; that by Mana in Bri- 
tish Garliwal lies to the north of the Kedarnsitii group ; that by 
Milam in Kuinaon h(diind ihc Nanda Devi group ; and that by the 
Lani)iya-dliura, also in Kumaon, behind the Pnnehnehuli group* 
The Judh Ganga runs in a valley parallel to tho snowy lungo and 
the line of water-parting, at an elevation of 1.5,000 feet above tho 
level of the sea, near its source a< Suinla, but gradually falling to 
below 9,000 fe<‘t at itd junction with the Bluigirathi, near Bhairon- 
giuiti. Tli(' horizontal distance between these two points is a little 
over 17 and the fall is thend’ore over 350 feet in a mile. Tlio 

Vishnuganga or SaraNwati descends fnan the Mana Pass at 18,000 
feet above the levid of the sea to Vi>hnupra} ag, a distance of some 
35 miles, wdicre, it is little over 5,000 feet. Here wc have an 
average fall of about 370 feet in the mile. The iiiereas#^ in elevation 
from the place where tjio river vallc»y.s enter tlie urea of greatest 
elevation is equally marked in the valleys of the Dhauli, the Gori, 
and the Darina river. Dharchiila on till? Kali, before the line of 
snowy peaks is reached, i.'^ only 2,750 teot above the level of the sea ; 
whilst Golam J^a, to the north and al)o\c that line, and about 1,.5()0 
to 2,000 feet above the bed of the Kali, is 8,000 feet above the level 
of the sea. Tho bed of the Kuli at (liangrn is 10,000 feet, and in 
the twenty-five miles between it and the Lanpiya-dliiira Pass the 
fall is over 8,000 feet, giving an average fall of 400 feet to the mile. 
Tlicso facts well illustrate the law that tlie river beds’ to within a 
distance of ten miles iu a direct line from the snowy peaks seldom 

* tkx |>ago 8. 
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exhibit a rise of more than four or five thousand feet ; but when we 
cross the line on which the great peaks are situated, the ascent very 
rapidly increases, and a very few miles carries the river-bed up to 
an altitude of nine or ten thousand feet, thus showing that the sudden 
increase of height of the mountains along this line is not confined 
to the p^^aks alone, but is a general elevation of the whole surface. 

This sudden and steady rise in elevation when the line of snowy 
Axis of highest elcva- speaks is reached appears to bo a well- 
marked feature of the entire Himalayan 
ningo. The snowy peaks, however, do not occur in a continuous 
ridge, hut in masses separated the one from the other by deep depres- 
sions that form the line of drainage for all the surplus moisture of 
the tract between the snowy range and the line of water-parting to 
the north. These depresMons are, so far as we know, a more distinc- 
tive feature of the Indian than of the Turkish slope of the Himala}'U- 
Tibetan mass, a fact doubtless duo to the greater rainfall received 
by the former. The influence of the .monsoon on the southern slope 
is shown in its supporting a more dense and varied vegetation, and 
even on individual ranges and hills the southern exposure is similarly 
strongly marked in Kumaon. It is the ceaseless action of water 
that has furrowed out these valleys from the groat mass, and natur- 
ally this has been accomplished on a greater scale and with more 
results along the southern slope that receives the full force of tho 
periodical rains, Tho mass of peaks known as the Gangotri, 
Kedarn&th, and Badri nath groups, are separated from the next 
group to the east by the valley of the Saraswati, and this group 
again from the Nanda Devi mass by the Dhaiili river. The Iasi is 
again divided from the Panchachiili group by the valley of the 
Gori, and the latter from the succeeding group by the Darma 
valley. All these valleys are inhabited and cultivated during the 
summer and rains, and some of them are comparatively of consider- 
able extent. The masses of snowy peaks are more like the terminal 
ends of huge spurs descending from the line of water-parting than 
a continuous ridge. Tliey, however, occur in regular sequence 
aloqg the entire line of the Himalaya, and, as seen from the plains, 
have the appearance of a connected chain. The following table, show- 
ing the principal peaks that occur tliroughout some eleven degrees 
of longitude, will give some idea of their number and importance. 
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1.5 

H 
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25 

12 

, 2H 

1:1 
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Sll 

21 

18 

! 2M 

11 

2 

HO 

21 

20 

! 2J^ 

40 

21 

H;i 

10 

5 

i 

u 

10 

s:4 

15 

0 

2« 

A\ 

■17 

8:1 

11 

18 

I 2»1 

44 
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0 

20 

28 

15 

5:« 

8:j 

8 

27 

2H 

40 

:i:{ 

S2 
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7 

HO 
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22 
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12 

.51 

80 

28 

0 
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15 

12 

80 

25 
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on the Ifiutithufa wovntainH in Oi'tW of lonffitiuh' Iff 

Mv» Trelairtit/ Sanndirfs from the recortU of t/^e (J» T. H . — 
(conu1u(l(H.I.) 


Niinibcr. 

Name of peak. 

Lntilmic. 



LVT. 

N.andnkot 


... 

.^0“ 

UV 

51" 

80° 

U' 

.Hft" 

S2.5H8 

LVtT. 

Nanda Ib’vi 

• •• 


HO 

21 

58 

80 

2 

fl 

24,417 

LVllI. 

Ntiiula Devi 

• •• 


HO 

22 

HI 

SO 

0 

50 

25.54il 

LfX. 

Do. 


... 

a» 

22 

H5 

80 

0 

45 

in,:i87 

LX. 

Ka^it TrisSl 

«»• 

... 

HO 

Mi 

14 

79 

54 

51 

**,.’149 

LXl. 

Do. 

• •• 

... 

HO 

HO 

r»G 

79 

54 

81 

23.0112 

LXTI. 

W.-Kt TrUfil 


... 

.HO 

18 

4.H 

7ft 

4ft 

7 

9.<<,HB9 

Lxin 

Nnndakiitt 

• •• 

... 

.HO 

22 

•) 

7ft 

4’t 

40 

Ift.ftltt 

J,XIV. 

l>o. 


... 

.HO 

20 

r>(t 

7ft 

45 

85 

20,722 

!.XV. 

Do. 


... 

HO 

21> 

57 

7ft 

!.*> 

H5 

20,773 

T.XVI. 

iVi. 



.HO 

41 

U 

Tft 

44 

5H 

22.0ftH 

LXVII. 

Kumet (rim Cnmin) 

• • • 

:u> 

oTi 

IH 

7ft 

Hg 

4 

25,373 

LXVIII. 

Niinkaitta 

... 

... 

HO 

4H 

52 

ift 

25 

55 

21.CG1 

LX IX. 

RndriiiAth 

*«• 

... 

HO 

44 

15 

79 

1ft 

20 

2H.V10 

J.XX. 

Do. 


... 

Ho 

4H 

2‘i 

Tft 

17 

52 

82,51 1 

LX XT 

Do 

• •• 

... 

.HO 

4fi 

4t 

7!/ 

15 

.5H 

22,347 

LX XII. 

Kodiiiiiith 



HO 

47 

5H 

71) 

6 

34 

22,?rH) 

LXXIIL 

TU.arlaHttjmr 



Mi 

51 

40 

Tft 

2 

14 

22/»82 

LXXTV. 

Do. 

••• 

••• 

HO 

51 

41 

70 

2 

IH 

22,528 

LXXV. 

Jaoiili 

... 

• a* 

HO 

51 

18 

78 

5H 

5H 

21,572 

LXXVI. 

HnK or Srlk&ntii 

• • • 

!•# 

HO 

57 

25 

78 

50 

50 

20,140 

LXXVII. 


««• 

• t* 

HI 

0 

12 

78 

h:> 

45 

20.7.5H 

Lxxvrri. 

.T.'iuniotri 

• •• 

• •t 

HI 

0 

V5 

78 

H4 

G 

20,OHrt 

LXXIX. 

Swarjrarufiii 

*• • 

... 

HI 

0 

S 

78 

.H2 

H2 

K»,4or» 


Aft<?r crossing the line of water-parting which, aS'^ve have seen, 

lies at the valley heads to the nortli of the 
Tibetan pliitcan. i. ^ , 

lino of snowy peaks, we come upon the 

great Tibetan plateau wliicli has a mean elevation of from 13,000 

to 17,000 feet above the level of the sen. Puling on the plateau 

)y the Nilang route is 13,800 feet, Chiurknng on the Miina route 

;o Totliiig is 15,700 feet, Chitung-dh&r on the Unta Dhfira route 

to the Satlaj is 1.5,810 feet, and Buljuing near the liead-w'oters of 

♦lie Karimli is 1.5,8.50 feet. Rabgynling is 14,000; Gartekli, 

14,240 foet; Tirtliapuri, 14,820 feet; and lake liaktis T6l over 

15,000 feet above the level of the sea. Captain H. Strnchey has 

deseriheiU tlie Tibehui tableland lying between tlie Indian ind^ 

Turkish water-partings ‘‘ns the flat top of a great einbankiiient 

exhibited in all its thickness iu the scarp of the Indian Hiutalaya : 

the summit, though deeply corrugated with valleys and mountains 

iu detail, being in its general relief laid out horizontally at a 

‘Oil the physical giJOyraphy ot \\V«toni Ti’jct : Loiidou, ISSA. 
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heiglit little inferior to that uf its sonthern scarp."’ Although the 
highest siimiuitd yet known and incasnreil lie along the Indian 
slope, very lofty peaks have heen seen in all parts of the interior, 
“and the passes uhicli must he crossed to get from one Tibetan 
valley to another, even in tli<^ very central axis of drainage, 
generally equal those by which Tibet is reaclnnl from India:” so 
that, on the whole, Captain Struch(‘y was of opinion that the medial 
dej)res8ion is hut faintly marked in the lasls of the great rivers 
without much afleeting the mean elevation of the mass. His 
description of tlie mountain system of that portion of Tibet lying 
to the north and west of Kumaoii is llw best t hr. I wo possess, und 
will nsefnlly eonolude our brief review of the features of this 
portion of the IIimj\laya-ril)etan mass. “ The mountains that com- 
pose the bulk of WVst NAri are not easily understood or defined. 
On ascending the highest parses we^can sehloin see any tiling hut a 
contracted view of mountain tops on all sides, looking very like 
chaos: no general view of ranges under onr fc(d is ever obtainahle 
as the passes naturally select the ravine-heads and lowest points 
of the ridge which are not onlj’^ flanked hut oftoii almost surrounded 
hy the higher smmnits; and the valleys are coininonly so steep and 
narrow, especially in the Ttong country^ that the \w.\v can hardly 
r\ cr penetrate to an alluvial bottom and the sight of any iiihnbihMi 
place from a jiass top is most unusnal. Wlien travelling along the 
bottoms of the \ alleys, we generally see nr thing hut a narrow 
tortuous passage between steep rocky walls, shuUing out all extended 
view, ami ratiicr concealing tlian exhibiting the mountain ranges of 
which they form but tlie lowest outworks; consequently it is only 
by an extended series of olHcrvatious find inferences, joined and 
assisted by maps, tliat any regular arrangement of these mountains 
can be distinctly established, and my account of them i.s liable to 
error in proportion to the defects of iny own map. The general 
plan of the mountain system appears to me to consist of a series of 
parallel ranges running right across the breadth of the tableland 
ill a direction so extremely oblique to tlie general exteiision of the 
whole as often to confound the one with the other, or to convert 
the transverse direction to a longitudinal one. The annexed figure 
may help to explain this. Short transverse necks connecting the 
main ranges in some parts^ und cross ii^surc^ cutting tlirough 
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them in others, together with projecting spars of a secondary 
order, will 
suffice to con- 
vert the sup- 
posed primary 
arrangements 
into all the 
existing 
varieties of 
volley and 
drainage. 

Such connecting necks, when above 18,000 feet, become more or 
less confounded with the main ranges, and, if not above 17,000 feet| 
often appear as low watersheds, just dividing the heads of two val- 
leys lying in one line, but draining opposite ways. Secondary 
spurs also may be so high and so obliquely joined to the primary 
ranges as to make it difficult to distinguish between the two ; and 
tlie cross fissures may sometimes admit a main river to pass through 
a main mountain mass, in which case the continuity of the range 
is often evidenced by the extreme narrowness of the rocky gorge 
or height steepness, and geological correspondence of its sides. 
Much of the Indian watershed seems to be formed in thb way, 
tlie great snowy peaks lying mostly on the terminal butt-ends of 
the primary ranges, sometimes widened by lateral spurs, and 
the Tibetan posses crossing the low connecting links, whose 
alignment forms the main watershed, but not the main mountain 
crest.” 

It seems strange that so late as the year 1817 the oocorrence 
of glaciers in the HimUaya was considered a matter of doubt by 
the learned in Europe. Thero is now no fact more widely attested 

, and more thoroughly established than the 

Qladon. 

* existence of glaciers at the head of almost 

every valley that descends from the ranges covered with perpetual 
snow. In size and importance they also fitly compare with those 
stupendous peaks around them that have placed the Himilaya in 
the foromost rank of all -the mountains of the earth. Colonel 
Gordon gives us^ illustrations and descriptions of the great glaciers 
^ Hoof of the World, 17 . 
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met by the Yarkand Mission on the journey between Leh and tlie 
Kdrakoram pass. He mentions the lower Kumdan glacier tlmt 
comes from the high peaks to the nortli-west, and continues down 
the right bank of the stream for over two miles, foniiing a perfect 
wall of ice, rising from the water about 120 feet, and showing a 
surface covered with countless pinnacles and points/’ Tlio Uemu 
glacier, also seen by Colonel Gordon, rises amongst peaks and 
ridges from 19,000 to 24,000 feet high* It is about 21 miles in 
length and from one to one and three-quarters mile broad, termi- 
nating at an elevation of 15,800 feet above the level of the sea, with 
a width of about three miles of gigantic cliffs of ice fully 250 feet 
high.” He adds : — the glaciers of the western Himalaya are twice 
as extensive as those of the Alps, and are probably the largest in 
the world, or at all events larger than any others out of the polar 
regions. One in the MuztAgh range is believed to be 34 miles long 
with fifteen distinct moraines ; while in its immediate vicinity is 
another, 31 miles in length, wdiich may be said to join with it in 
making 65 miles of continuous ice.” Other glaciers have licen 
described by travellers in the ranges between Lad4k and GarhwM. 
In the tract with which we are more immediately concerned we 
have glaciers at the head of the J4dh Ganga, the Bh&girnthi, Vishnu 
Gangs, Dhauli, Kailganga, Sundardhdnga, Pindar, Kuphini, eastern 
Bam-ganga, Gori, and Durma Y&nkti. Lieutenant Weller^ in his 
visit to the source of the Gori near Miloin, describes that river as 
coming out in a small but impetuous streank at the foot of appa- 
rently a mass of dirt and gravel some 300 feet high, shaped like a 
halfmoon. Tliis is in reality a mass of dark-coloured (bottle-green) 
ice, extending westward to a groat distance, and covered with stones 
and fragments of rock wdiich in fact form a succession of small 
hills.” Here and there were circular and irregularly shaped craters 
(as it were) from 50 to 500 feet in diameter at top, and some of 
them 150 feet deep, and higher up those gave place to narrow 
fissures. This glacier is between seven and eight miles long, and 
terminates at an elevation of 11,600 feet above the sea. The glacier 
of the Pindar in Eumaon is the one, however, regarding which we 
have the most complete informatiom, and we shall confine ourselves, 
therefore, to its description in detail. 

>J., A.8., Beo,Xl.,lUS. 
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The Piwhir river' i« an uffluont of Uie Alaknanda, and lini» its 
riHO in a glacier to the west of the Nandakot 
Glacier o t ic iii r. . valley, where the glacier ends, is 

alioat a mile across between tlie precipitous mountains that bound it. 
From the foot of the rocks on either side the bottom of the valley slopes 
inwards with a moderate inclination, leaving in the middle a hollow 
about 800 yards wide and 250 foetdeey), with very steep hanks, at the 
bottom of which flows the river. This comparatively level space 
botwooii the precipices on either side and tlic river Iw^d is observ^aWo 
for a mile or more below the end of the glacier, though much cut up 
by watercourses. Tlie glacier oecupic'S about two-tliirds of the whole 
breadth of the head of this valley, leaving bet^^ceii itself and the 
cliffs on the e;lst an open grassy slope, which extends along the foot 
of the moraine for upwards of a mile and a half above the source 
of the river, and which soeins to be a continuation of the level spaco 
before mentioned. The first appearance of the glacier is thus 
described : — It seems to bo a vast rouudeif inas^ of rocks and ground 
utterly devoid of any sign of vegehition, standing up out of a grassy 
valley. From the foot of its nearer extremity the river, even here 
unfordablc, rushes in a turbid torrent out of a sort of cave ; the top of 
which is but a few feet above the surface of the water (May). The 
end, iinmodiately over the source of the river, is very steep and of a 
dull black oolour. It' is considerably fissured, the rents appearing to 
arise from the lower parts, tearing themselves from the upper by their 
own weight On a closer examination this abrupt end proves to be a 
surface of ioe covered with sand and gravel and curiously striped by 
tlie channel made by the water tliat runs down it as it melts. Behind 
this, the glacier rises less steeply, like a bare gnivel hill, to its full 
height, which is probably about 500 feet above the water of tlie 
river when it leaves the cave. In some places, however, arc seen 
great fissures botli vertical and horizontal, the latter evidently made 
by th^epanition of regularly stratified layers."' 

Tlie glacier is formed by the mooting of two ice streams from 

^ . gorges, one coming from die north-west and 

feedtn of the glacier. , ... ^ . 

tlie other nearly from the east, and which 

* From ** A dcscTlption of tlw glaciers of the Pindar and Kupliini rivers in tlic 
Kumnon Hiniilnjn/' b.v l.icntenant R. Strachey, Ben. Eng., J., A. S B.. XVI . 

79ii and ** Note on the motion of tlic glacier of the nndar in Konmoir* hy the 
same, ibid., XVII., ii., SOS, and given ns nearly as possible in the writer s wofiU as 
the only scicutiac czainiuation ol these glaciers that we possess. 
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iiK«t nboat two mile* aboTO the soarco of the river, aa shown in the 
aoooni|Muiyuig dcotch. 

The feeder Arom the norih-weat is larger than tliat from the east) 
and its snrfaoe is at a considerably highw level for Anne hundred 
yards below their first junction. It descends with a great indina* 
tion, entirely filling the gorge, down which it comes in a cascade of 
ice. It assumes the general appearance of a confused mass of 
irregular steps, which are again broken up tmnsveraely into peaks 
of every shape. Tlio west side of this cascade continues nearly in 
its original direction after luving passed the point bdow which the 
glacier bends sharply to the south-west, and in this way completely 
crosses the glacier. The steps in which it falls, however, also 
gradually change their direction so as to remain nearly periwndi- 
cnlar to the general current of ice. The transition to ilie regular 
level ice is very sudden, and begins much higher up on tlie west 
tium on the east side. Near the foot of this ice-fall the steps were 
observed to have their tops considerably overlianging. A small 
tributary, also descending in olifts of ice, joins the main glacier 
from a ravine on the east, not far above whore it takes the sudden 
bond. The feeder from tiie east is formed by the union of two 
smaller- glaciers, one from the nortli-eost and tlie other from the 
south-east, which is tlie larger of the two. Tlie nortii-eastem tribu- 
tary appeared to have no very steep indinntion, but was consider- 
ably broken up at its junction with tlie otlier. A nother small glacier 
joins the main one from the north-west, a short distance below the 
poiut where it bends southwards. Its inclination is very great, but 
it perfectiy maintains its continility of structure to the bottom. 

The lateral moraine of the west side of the northern branch of 
the glader is first seen near the bend, where 
it shows itself as a black bond along the 
edge of Ae ice which in other puts of the fall is quite white. The 
moraine is small between the bend and the tributary glader below 
it, but very mpidly increases, and in its lower parts is a chaos of 
desolatum. great additimi to the siae of the moraine is owing 
to the quantity of Mri$ Inunght down by the small leader. The 
ice bebw the junotion is modi brokm up by crevasses, and rodcs 
and gravel from the moraines on both skies of the tributary gfader 
are scattored over the space between them, and the moraines at 
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first 800111 to loso tlioir disfitici ionii. Altliou^ii ilioro is no 
cloar ice hotweon the inoraiiie that ori;;inatc8 on the oast of the 
tributary and the wt'st .side of tlio glacier, the identity of that 
moraine is sufficiently inarkinl by its colour and liy the regular vise 
above the general surface of tlio glacier of its top, >\Inch romtiins 
tolerably even for soino way down, being boyoiul the limit of tho 
disturbance caused by tho crevasses along the edge of the glacier. 
About, half way down to tho lower eml of tho glacier, however, tlio 
full action of those croAas.sos roacLoft the >\holc of the moraine, and 
it is scattered or lost sight, of in the general confu^ion of surface. 
An epoch of peculiar (lestruetivencss to the mounbiias is marked in 
one part of tliis moraine by tho accumulation of huge inas.ses of 
rock from 20 to 30 ff.ot square and iiinoli as 15 feet high, and 
the stone found on it arc gciic*rally larger tlian tliosc on any of tho 
other nior!iine«s. The trui* west lateral moraine, below the tribiiLiry 
glacier, ia not very large, noi is its top much elevated above tho 
bottom of tho valley, excepting quite at its end. 

The lateral moraine of the south-eastern side the glacier is 
very large. Its top rises, on an average, probably 250 feet above 
the bottom of tho valley. Along its foot runs a stream, gradu.ally 
increasing in size, that collects the open drainage of tho outer 
slopes of the moraine. The lower part of this slope is a mass of 
loose stones and eartliy gravel which rolls down from above, as the 
face of the ice which is visible in the upper fifty or sixty feet of 
the slope melts and recedes, a process that is constantly going on. 
On the inner side the sloi>e of the moraine is tliirty or forty feet 
above the level of tlie clear ice .of tho glacier. The upper part of 
the moraine comes down nearly straight from the point where it 
meets tlie foot of the north moraine of the east glacier. The 
north branch glacier being considerably higher than the eastern, 
the moraine slopes down from tho bed of the former to that of 
the lAter, fonning a deep angular depression w'here they meet, that 
gradually diminishes in deptli up to the top of this glacier, which 
is here entirely covered with the moraines of its two sides 

being scattered all over it for some distance above its onion whh 
the north or main branch. The resulting appeamnoe ist diat tlie 
northern branch runs over the easteni, or that tho latter runs into 
the foimr and is absorbed by it. The cD«trm tHbniary brings 
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down morainoa tliAt sproad over Uiq whole of ita breadth at ita 
extremity. Boddes these bteral moraines there is a medial one 
that is first seen as a dirty stripe along the ioe elifiii of the fall at 
the head of the north glacier. As it oomes down the level ioe it 
gradually begins to assume the decided appearance of a moraine, 
and increasing by degrees at lost becomes very large. It oonti* 
nues in a well-defined form for some short distance beyond where 
the western moraine is dispersed, but there it also is soattered over 
the ice, and the two become blended together, and ultimately 
extend to meet the cb&ru, which is similarly dispersed by the 
eastern moraine from the opposite site of the glacier. The whole 
of the moraines, in the middle of the length of the glaoi^r where 
it is most regular, are very considerably raised above the general 
surface of the ice, which in some parts may bo as mnoh as one 
hundred feet below the tops of the western and medial moraines. 
It would appear tliat this great elevation is not so much due to the 
accumulation of dibria as to the protection afforded by the superin- 
cumbent rubbish to the ico below which prevents its being melted. 
The clear ice beyond the moraine is oonstantly depressed where ex- 
posed, and on the very tops of the moraines pure ice was often seen 
hardly covered by stones. The protection afforded by the lateral 
moraines raises the sides of the glacier so much that a very consi- 
derable hollow is caused in its middle, which is a striking feature 
in the first appearance of its lower extremity. 

The ice of which the glacier is composed 's perfectly pure and 

^ clear, but where seen in considerable masses. 

Crevasse* ; glacier tables. , , ji-iaii.u 

stripes of a tuirker and lighter bluish green 

are distinctly visible. It is composed of bands of ice containing 
small air bubbles, alternating with others quite free from them, 
in many places the surface presents a striated appearanoe, arising 
from the different degrees of compactness of these differently co- 
loured bands and their consequently different rates of melting. 
The direction of these coloured views as seen in crevasses showed 
a dip inwards or towards the fongitudinal axis and a dip upwards 
or towards the origin of the glacier in every part, the stratification 
being more perpen^cular towards the head and more nearly horison- 
tal in the lower parts. The direction of tho strata in place was also 
very clearly maiked in many parts of the ice, and wos phiocd in 

24 
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earret, having their bnmohM nearly paralld to the sides of the 
glader and their aidoes directed downwards, the carvatnre in the 
centre not being at all nidden. No dirt bands were observed. Ihe 
crevasses were ndther very nnmerons nor very formidable. They 
are devdoped across the direction of the glacier’s length on both of 
its sides, commencing from the small tributary on the west side and 
from the onion of the eastern glader on the other, and oontinning 
almost to the end, those on the west side being, perhaps, the larger. 
They are generally wider towards the edges of the glacier, closing 
up as they approach the centre. They are nearly vertical, and are 
directed from the sides upwards or towards the head of the glacier, 
those on the west bearing nearly east and west, and those on the 
east bearing nearly north and south, thus forming angles of 
about 45^ with the axis of the glacier. Many pools of water 
(iaignomi) were seen on the suribce of the ice ; some of the largest 
were said by the guides, who are in the habit of visiting the glacier, 
to be found in the same place every year. The dear surface of the 
ice everywhere assumes a more or less undulating appearance from 
the action of the water that drains from it as it melts and the small 
streams, into which the drainage collects, end by falling into some 
of the crevasses. The remains of the last winter’s snow was hardly 
perceptible -on any part of the glader. The occurrence of stones 
standing up on bases of ice (glader tables) above the general suiv 
face of ^e glader is common, but those seen were small. The rocks 
below the bend in the north-western glader were covered with 
grooves or socatohes, sloping in about the same direction as the 
surihoe of the ice at the spot. These grooves extend to twenty or 
thirty feet above the present level of the glader. Almost in every 
place a space was left between the rock and ice, the lattermppeoring 
to shrink from contact with the former, due doubtless to the heat 
of the rock melting the ioe. 

The Knphini river, that rises on the side of the Nsndsi-kot 

Olaetedtl>sK.»hii>L Pindar river, has also 

its source in a |^der. Both rivers unite 
at .Dwili, about dght miles from the end of the Pindar glader 
and about dx mOes fr«n ^ end of that of the KufddnL General 
Stracibey examined tiie Kn{diini glader also, and describes the 
vall^ for a mUe or two bdow the end of tlw glader as having 
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very much the same general character as that of the Pindar, but 
somewhat more nigged and desolate in appearance. The glacier 
commences about two miles* above the source of tiie river and fills 
the whole breadth of the valley, which is about tliree-quurters of 
a mile broad in its upper part. The glacier begins in a precipitous 
fiill of ice some sixty or seventy feet high, which, however, still 
exhibits the ribbondike structure. From the foot of the fall the 
surface was very even, though the slope was still considerable. 
Tlie main glacier of the Kuphini is joined by two .small tributaries 
on the east and by one on the west, all of which iiro highly 
inclined and bring down considerable quantities of cltfbris. The 
moraines are confined to the sides of the glacier, though many small 
stones are scattered over every part of the ico. As was observed 
on the Pindar, the protection given by the* hiiiual nmraines- to the 
underl 3 ring ice leads to the promotion of a medial dopreasion in 
the glacier at its end. The crevasses here, too, are u\ost strongly 
marked near the sides and are inclined at an anglt^ of about 45^ 
from the longitudinal axis downwards. Tlio structure of tho ice 
was in all respects similar to that found on tho Piinlar. On tho in* 
teresting question of the extension of glaciers at a romotA) period 
the inquiries of General Strachey give no precise information. 
He, however, considers that ^^some very decided change in the 
state of things is certainly indicated by the long plateaus before 
mentioned running fora mile or two below the ju’csent termina- 
tions of both glaciers nearly parallel to the rivers, but several 
hundred foot above them."' He considers it impossible tlmt these 
level banks above the rivers have been caused by deposits from tho 
ravines in tho sides of the valleys, for such deposits would have had 
very irregular surfaces, and indeed their present cftect in destroy- 
ing the regularity of the plateaus is everywhere visible. Had the 
same appearance boon noticed in any other part of the river’s 
course, it would at once have been attributed to the action of 
water at some former period, and it would liave been supposecl that 
the bed had afterwards been excavated to its present depth. If 
this was the case, the glaciers which the plateau was forming must 
either have terminated considerably higher up the valleys or have 
stood altogether at a much higher level. In either of these ways 
the water could have been deli^'ored at a level snfRcieiitly high to 
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fonn tbe plateau. But it may admit of doubt whether the quan* 
tity of water in the rivers, as they are at present^ is sufficient to 
account for such an extent of level deposit or for such a depth of 
erosion of their beds; for at this great elevation they are not 
subject to those violent floods that occur lower down, and for nearly 
half the year too they are inert. The only other way of account- 
ing for the appearance is that it has been occasioned by an extension 
of the glacier, and that the level top of the plateau shows the limit 
to which the tops of the moraines reached, as the glacier gradually 
receded/* We have referred on a previous page' to the existence 
of evidence of glacial action far below the present limits of glaciers, 
and to those who wish to pursue the subject further we commend 
the records of the Geological Survey and the summary* in the re- 
cently published ^ Manual of the Geology of India/ 

General Strachey has rendered us another important service in 
Motion of the Pindar observations on the motion of the Pih- 

dari glacier recorded in May, 1848. His 
procedure is thus stated. About 200 yards below the small tributary 
that enters the main gbeier from the north-west a moraine was found 
heaped up against an almost perpendicular wall of rode, and suffi- 
ciently high to command a view of the greater part of the surface 
of the glacier along the line on which observations were to be 
made. This line, which is nearly perpendicular to the general 
direction of the glacier, was marked by two crosses painted white, 
one on tbe rock in contact with tbe old moraine and one on a cliff 
on the opposite side of the valley. A stake was driven into the 
moraine at its highest point, close to tbe rock, on the line between 
the two crosses, and a theodolite was set up over it. Five other 
marks were also made on the glader at intervals along the same 
line by fixing stakes in holes driven in the ice with a jumpen 
These marks, which were all carefully placed on the exact line be- 
tween the crosses by means of the theodolite, were completed at 
about Oh. 80m. P. m. on the 21st May. On the following day the 
theodolite was again set up on the same place as before, and being 
p^perly adjusted, the cross-wires of the telescope were directed to 
the cross on the cliff on the opposite side of the glacier. A stick was 
theft set up near the first of the five marks that had been made the 
*P. •Pp.ltt.,S7a,378,SSi;6S9. 
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provions day, and -was, by means of signals, moTod op or down Um 
glader, till it appeared to coincide exactly witb the cross>wires of 
the telescope, and oonseqneutly to be exactly on the line between the 
two crosses painted on the cliffs. The distance between the centre 
of the stick and that of the fixed mark was then measured, which 
evidently showed the downward progress of the ice at that point of 
the glacier, since the marks were made the day before. The same 
procedure was followed at each of the marks. The results were 
as follows : — 


JtUtaneet ^Jlcted m»rk$/rtm'»Und$,r4 Um, 


Time of oUorration. 

On the west 
moiaine. 

On the me- 
dia] mo- 
raine. 

At east 
foot of me- 
dial mo- 
raine. 

Near the 
middle of 
the clear 
ioe. 

On the 
eastern 
mortdae. 

h. tn. 

ft. in. 

ft. in. 

ft. In. 

ft. in. 

ft in. 

21st May 0 80 p. m* 



• •• 

ee* 

see 

22nd M 1 1ft p. 

0 6^ 

1 OJ 

1 0 

1 

? Sf 

2fttb H 8 45 a. m. 

1 H 

2 

a 111 

S 1 

1 


The motion in 24 hours of the several marks will also be found 
to be — 



approximately measured by observing the apparent angular mothm 
of a pole fixed on the top of the eastern moraine, and of a oonspionoos 
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rook lying not far from the middle of the glacier. TIio rcsnlte of 
these observations were — 


Drto. 

^Afean inches) of ien in 24 Honrs, 

On the moraine. 

Near middle of tho 
glacier. 

19th to 20th May 

3*0 


20th „ 23rd i, ... ... 

6*2 

S'l 

23rd 25th „ 

1 5.3 

10-8 

General mean 

4‘S 

91 


A comparison of the motion of the upper and lower parts of the 
glaoicr gave on the lateral moraines 4*8 inches os the mean motion of 
tho ice in 24 hours in the lower part of the glacier, and 5*3 inches 
in the upper part, and in the middle of the glacier 9*4 inches as tho 
mean motion for the lower part, ami 10 inches for the upper part 
of the glacier. The elevation of the foot of the glacier at the source 
of tho Pindar is 11,929 feet, and of the theodolite station, where 
these obsen'otions were made, was 12,946 feet above the sea. 

Wc have made mention of the snow-line or limit of perpetual 
snow,^ which has, at times, given rise to con- 
Snow Hue. siderablc discussion. The height at which 

precipitations of vapour fall to the earth’s surface as snow varies 
with the temperature of each particular place, and with tho annual 
or even diurnal oscillations of the temperature. In Bkut&ii and 
8ikkim tlie ordinary winter limit of snow is about 6,000 feet, and 
it is rare, says Dr. Hooker, for even three inches to remain on the 
ground as many days at 7,000 feet.* According to Genenil Stra- 
chey, the height at which snow is certain to f:ill in Kumaon is about 
6,500 feet) and at an elevation of 5,0(>0 feet it will not fail more 
than one year out of ten. The lowest level to which sporadic falls 
of snow arc here known to descend is about 2,500 feet, of which 
there a^re two authentic instances on record since the British occu- 
pation, the first in 1817 and the second in 1847. In the valley of 
Kashmir, at an elevation of 5,500 feet, the snow falls every year,* 

^ThCN obtervatloM on the snow-line are based on the attiole in J., A. S., 
Ben., XVUIh i SS7, entitled, “ On tho snow-line in the Himalaya,'* bj LicutoTiaut 
R. Btnohey, Engineers, on notSs placed at my disposal by the same writer, and 
on tha wonka of recent traveUeis. ^ * Hook^ gnsr. J., UorU Sow, Vlh, 144; 

Giiflth Bost» Papers, L, I8S. * Xoororoft, u., 107, 
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aod fariher Freii 80 low aa 4,000 feel^ wltllat at least one foil of 
snow is Fsoorded at Peshawar, which has an elevation of only 1,S60 
feet above the level of the sea.* Campaigning experiences daring 
the late war show that the winter snows descend to a very low elevaF 
tion in the valley of the Eibul river and at KandaMr. If we 
follow the lower boundary of the winter snow on a as it 

melts with the advance of summer, we at length ascend to a height 
at which the summer influence is insutfleieut to entirely melt the 
snow, and from which, as tlic season advances towards winter, we 
have gradually to descend in order to follow tho line of snow. The 
line to which the snow reoodos, and from which it again advanoes 
in one complete revolution of the seasons, is called the snow-line. 
Thu snow above that line is called perpetual snow, not as observed by 
Professor Forbes, that the oontinnance of snow at any spot implies 
that it never melts there, but only that some always remains unmelted. 

According to our best authorities, the height of the nnow-line 

ObserratUniB in 4lia on the most Southern exposures of the 
eastern UiniSUTa. Himdlayan slope that carry perpetual snow 

ranges from 15,000 to 16,000 feet all along that part of tho chain 
that lies between Sikkim and the Indus, whilst to the north 
towards ISbet it has a considerably higher elevation. Bofore pro- 
ceeding Airthw we may observe, with General Stracbey, that all 
estimates of the snow-line are, in the very nature of things, subject 
to no Uttlo unoertainty: for, independently of the variations of the 
seasons from year to year there ore natondly considerable differ- 
ences in the levri at which the snow lies on steep or slight slopes 
and on north or south exposures, between the latter of whudi a 
difference of as much as a thousand feet may at times be observed. 
Besides this, too, there is some practical difficulty in the 
observation of the Baow<4ine, for the process of judging by the eye 
whether the snow upon one's path and still more aa oemtignous 
mountain sides begins to exceed the bare spaces is neither easy 
nor suaoeptfble of much precirion. Hence the errors anduncer- 
tidnty to be lodked for in all onr ccmclasioiM most be oonsiderable, 
omountiBg no doubt to aeveral hundred* feet” Dr. Hooker 
the hri|^ of the snow-line on the most sonthem 
spats the snowy mountains in Sikkim to be at shout 15,500 

> Bom. OooK. Jonr.. X., t», * OH>taia B.8bMiliSFi A 0. S.,ZZUL M. 
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1‘oet.^ Of the peaks covered by pcrpotoal snow, the elevation of wliicli 
is noted in Dr. Hooker’s map, Chola, on the boundary between Sik- 
kim and Blmtdn, is the lowest, (17,300 feet), and at the same time 
the most soothem and the Chola Pass immediately to the south of 
the peak, and rising to 14,900 feet, ho found to be free from snow 
at the beginning of November. Somewhat farther to the north, 
near Yonngbong, the lower limit of perpetmal snow was directly 
measured in September and found to be nearly 16,000 feet. To the 
west of Kancbanjinga in eastern Nepil, the south-eastern descent 
from the Kombneho pass w'as found to be free from snow, a littio 
from the summit, at the beginning of December, and on the northern 
approach the snow was supposed to become perpetual at about 15,000 
feet, tliongh the fresh falls of the previons October forced Dr. Hooker 
to be ill some measure guided by the people of tlie country in this 
estimate. On the ascent to the Wollanchnn or Wallongsum pass 
tho snow-line was again estimated, though under similar circum- 
stances of doubt, to be at 15,000 feet. The Pandit crossing die 
same pass, his Tiptala, on the 16th August, 1871, found it covered 
with snow,* and Dr. Hooker on Decemlnir* Slsiy 1648, crossed 
** with snow on both sides up to the shoulder.” 


The following ore the results of trigonometrical measurements 


ObMrrstions in Kumson. 


of the elevation of the inferior edge of tiie 
snow observed on spurs of the TrisiU and 


Nanda Devi groups of peaks, made by General R. Stracbey before 


the winter snow had commenced in 1841 



Height nf 

On aouth 

On west 

exposure. 

exposure. 

16,705 

16,393 

17,007 

17,206 


14,898 

16,347 





TbeM hdeto wm cslealsted 
tran obwrvstioaa made with the 
theodoUts at Abnam and Biimr. 
Tho dlotaaee of those two pJaoeiL 
which served aa a base, was obtained 
bj nwasnienwat inm a stap at 
points fixed bp the Q. T. Snrvegr. 
The elevatioas of the two plaoee 
were taken fross Oaptata Webb’s 
trigonoBetiical sarvqf. 


* BimOopaa Jontnala. 'Bepoits, lBn,p I : Oieiiaaoe ivpean beba 
derived from the WaUaniaoniMla to tho eonth : the pass itsdf has aa elevatioa 

eflMlSlBSt. *7., A^, ^ XTm, i, 5X4. 
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The points 1, 2 and 8 are on ridges that ran prominently oat 
in a Boath-westorlj direction, from the great peaks of Trisdl 
Q. (O. T. S.) shmo as Webb’s No. XI. and H. (G. T. 8.)> same as 
Webb’s No. XII. The dip of tiie strata being to the nortiMast, 
the faces exposed to view from the south are for the most part very 
abrupt and snow never aceamalates on them to any great extent 
This will explain the difference between the heights at whidi snow 
was observed on the soathem and western exposares, the grotnd 
having been less steep on the latter and better able to retain the 
snow ; bat in these places it was in very small quantities, and had 
probably &llen lately, so that its height may probably indicate the 
elevation below which the light autamnal fails were incapable of 
lying rather than the inferior edge of the perpetual snow. It is 
further to be understood that below this level of 15,000 feet the 
mountains were absolutely free from snow, excepting those isolated 
patches that are to be seen in ravines or at the head of glaciers, 
which do not affect such calculations as -these. The point No. 4 
was selected as being in a much more retired position *lM>n (he 
others, and is situated not for from the head of the Pindar river, 
between the peaks of Nanda Devi, I. (Q. T. S.), same as No. XIV. 
of Webb, and of Trisiil H. (G. T. S.) It was quite free from 
snow at 15,300 feet. On the whol^ therefore. General Straehey is 
inclined to consider that 16,000 feet may be given as a close approxi- 
mation to the maximum height to which the snow recedes every 
year on the most soathem and external ranges in Kumaon. 

This result appears to accord well with what has been observed 
by Dr. Gerard in a visit made ly him to 
the ShatiU poM in the Bisahr range ex- 
pressly for the purpose of determining the height of the snow-line.^ 
He reached the pass, the elevation of which is 15,000 feet, on the 
9th of Angnsiy 1628, and renuined there till Ae 15th of that 
month. The aoothera deye of the range was gmerally free from 
snow, and he says that it is sometimes left without any whatever. 
On tile top of the pass there was no snow, bnt on the northern 
dope of the moontain it lay as fiur down as 14,000 feet On his 
arrival odn was foUtng, a^ out of the four days he was tiier^ it 
rained and mowed for the greater part of three. The fresh snow 

*ToanL,SS»-U7. 
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that fell did not lie below 16,000 feci, and some of the more 
predpitons rooks renuuned dear oren np to 17,000 feet. Dr. 
Gerard oondodes that 15,000 feet is about the hdght of the snow- 
line on this range, but it will be seen that Dr. Gerard was there 
rather early in the year, and General Strachey, from what he heard 
from others who crossed the range later in the season, thinks that 
15,500 feet will probably be a belter estimate, even if it should 
not be carried still higher. At the beginning of the inontli of 
July, Chiptain Gerard found heavy snow on tlte northern face of 
this. Bisahr range at about 15,000 feet, and tlie Kunlia pass, the 
devation of which he states to be 17,000 feet appears never to be 
free from snow* Dr. Thom8<>n* agrees that the estimate formerly 
made by General Strachey of 15,500 feet, which bis subsequent 
researches led him to believe was a little too low for Kuniaon, is 
as nearly as possible correct for the Bisahr range. He adds — 
“ Captain Herbert, in his geological report, had fixed upon 15,000 
feet, which is a little too low even in the district of Bisahr, to which 
his estimate, I believe, refers. In the trans-Satlaj Him&laya, from 
the diminished amount of summer cloudy weather, the snowJevel 
is probably a little higher.” The Ohamba range and the Pir 
Panjal, south of Kashmir, both of which rise immediately from the 
low external sandstone hills, just enter, be tells us, tlie region of 
perpetual snow. The highest peaks of the former are about 
16,700 feet, and its mean height about 15,000 feet above the sea, 
and its snow-line will consequently be not far from 16,000 feet. 
Major A. Cunningham also places the snow-line on the most 
southern ranges of the Him&laya to the west of the Ganges at about 
16,000 feet.* 

When, however, we advance into the interior of the chain, 
Aomms the enow/ having once passed over any range of 

******* snificient height to come within the limits 

of peipetnal snow, we invariably find that there is less snow on all 
sndi ridges of similar altitndes so that when we arrive at the Indian 
watershed, the snow-line has risen to abont 18,500 feel^ and on 
the summit of the tableland it reaches to an elevation of 20,000 
feet. Dr. Hodier obseryed this phenomenon in Sikkim, and bears 
testimony to the gradnal rise of the snow line as we enter amoi^ 
> JM. IL, 71. *Tiavda p. 487. * ImUk, pp. 73.<7. 



<lMiMikiooiT«r«d withperpatadniow. N«w barn, tirmigr nflat 
iiortli-«Mfc from KuMhuginga, he found little snow on sooth 
eiqwenree et the beg i n ning of Joly. A little ftirther in, ebofe 
Imig^ in the mi ddl e oi the seme moBth, ttie Bnow^4ine wee ro p p oeed 
to be sboot 16,500 feet, end et the end of the nmoth many pfamta 
were obtained et 17,000 feet Another eaoent in the aame 
Tkdnity abont the aame time did not oerry onr traToUer to perpe* 
toal enow at 16,600 feet On the flanks of the Kannhan-jhao 
brood snmmits were seen quite bare of snow at 18,000 fbet Dr. 
CSampbell^ who aooompanied Dr. Hooker on his retom journey in 
S^tember, notes that vegetation eeased at the foot of the Dankia 
pass at 18,000 teat, and there was no traoe of it within 500 feet of 
the summit on mther side. There was no snow on the road as he 
ascended the north iaoe nor as ho descended the south face, bnt it 
lay in patches amongst the rocks all the way on both sides. On the 
mountain to the west of the pass snow lay deep in hollow places, 
bnt those may have hod glacial ice in them though the surface of 
the snow was then smooth. The line of snow would here be 
19,800 feet, and further north in Tibet it rose to 80,000 feet. 
Bhoratso, on the 18th October, had not a particle of snow on it at 
18 or 18,500 feet, whilst in the Lachung valley in Sikkim to the 
south snow was lying at about 15,000 feet. Dr. Campbell addst— 
** South of the Himalaya, the quantify of snow that falls is very 
much greater than in Tibet, and from the greater mdstnre of the 
air and dondiness of the sky, it is not carried off with the 
fluidify of evaporation which obtains in Tibet, where yon do not 
find even a r^ of water from the melting snow. Besides in 
Tibet the snow feUs in light, feathery .shift, and not in flakes. 
I believe that the lowest laow*line we saw on the mountains to 
tile north of ns in Tfeet most have been upwards of 88,000 feet 
On the range, which, comparing them with Bhorntso^ 

ninst be 80,000 feet at laasl« there was not a particle of snow.** 

We have fee lesnlti of Oeneral Straohoy*s ezperienoe for 
Knmaon and GarbwiL Towards fee end 
of August, 1848, he crossed the Baijiking 
pMS leading from Bilam to Jnfatr on a onboediaate ridge between 
fee Nondakot and Fanohaohili peaks. Alfeeni^ this pass baa an 
>JL.A.8L,BaB.,XZV.,Sai. 
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elevation of about 15,400 feet, not a vostige of snow was mot vHth 
on the ascent from the soatb-east, and only a very small patch 
romidnod on the north-wcstem face, and indeed, in no considerable 
quantity, up to 17,000 feet. The vegetation on die very summit 
of the pasrwas fur from scanty, though it had already begun to 
break up into tofts, and had lost the character of continuity it had 
iniuntuinod to within 500 or COO foot of the top; but many species 
of flowering plants, all evidently flonrisliing in a congenial climate, 
showed tliat the limits of vegetation and regions of perpetual snow 
wore still far distant This place is within Urn to fifteen miles of 
the most southern border of perpetnol snow. The Unto-dhCra pass 
lias an elevation of about 17,300 feet, and lies to the north of the 
groat ]M»k8 sioariy at tho crest of the watorslied. There was no snow 
along the soutlicm ascent to tliis pass, at the top of which General 
Btrachoy arrived in Bepteinber, 1848, in a little driszie of rain that 
at last tnmed into snow. Tho ground was quite free from snow, 
being worked up into a deep blade mud by tho feet of the cattle 
tliat luul crossed it. There was, however, on tho north side of the 
pass an accumulation of snow some little way down, extending per- 
haps 200 feet, apparently the effect of the drift through die gap in 
which die pass lies. No snow was seen on the hills on either side 
widiiii some few hundred feet, and the snow-line was certainly 
above 18,000 feet. 'Vegetation reached to within 300 or 400 feet 
of the snrainit. 

’ The Chor-hoti puss (18,000 feet) and tho Marshak pass, (18,400 
Oarbwil fwt), both to the north of Niti, havea position 

relative to tho great snowy musses nearly 
similar to Unfai-dhdm. The Marsliak pass was crossed in Joly by 
General Stmehey, a dmo radier too early to judge finrly of the 
snow-line, which is also obscured by the presence of a glacier that 
fills up the Valley by which the pass is approached.^ Gn the Choi^ 
hod pass in September there was not a vestige of snow on any port 
iSo sontbem fooe of the ridge that the ronte crosses, but on the 
north face was a patch that was plainly perpetual, descending some 
hundred foet to a ghieier which was connected with that just men- 
tioned to have been croaaed at Marshak or Bolehok. The snow-dino 
waM, thorelbre, here no doubt near 18,500 foot The "Rjuagu and 
IWvapoditiou is appaicutlj lefanwl to in J., A. B., Ben., XIX., 7*. 
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Balohha passes, each about 17,500 feet in elevathm, and both lying 
to the north of the Unta-dhiira pass, were equally free from snow 
on their southern faces in September, small quantities only being 
found on the northern aspects. The highest points on the ridge, over 
which the latter of these passes leads, only just exceed 18,000 feet 
in elevation, and in fact it does not come within the limits of per- 
petual snow, nor does it appear snowy when viewed from the Tibetan 
plain to the north of it. Tlie vegetation on all these passes reaches 
to about 17,500 feet. Lieutenant Weller visited the Balchha pass^ 
on the 1st June, 1842, and fonnd towards the top of the ascent a 
tolerable quantity of snow, but in detached portions.’’ The TAlrlmr 
pass also, to the nortli of Unta-dhiira, was crossed by General 
Strachey in September. It has an elevation of about 18,200 feet, 
and was found free from snow on both sides, as well as the Jainti 
ridge some 200 feet higher* This latter is, however, a somewhat 
detached spur, and the snow-line was manifestly near, for unbroken 
snow could be seen in more sheltered places considerably below this 
elevation. General Strachey thinks that, on the whole, 18,500 feet 
may be considered a fiiir average height of the snow-line in this 
locality. Lieutenant Weller crossed the Unta-dhdra pass at the end 
of May, and found more soil than snow visible, whilst snow was 
scattered thinly on either side, but the northern slope presented one 
unbroken sheet of steep snow.* In September (28th) Captain 
Manson found the last ascent to this pass quite; free from snow. A 
detached peak, Lanjar, a little to the north oi the Niti pass, and 
having an elevation of 18,400 feet, wos found by General Strachey 
nearly quite free of snow having only a patch lying in a ravine on 
tlie north side of the bill. Two other peaks near the Balchha pass, 
seen from Lanjar, having an altitude of 18,100 and 18,200 feet 
respectively, were also quite free from snow, so far as could be 
ascertained at the distance. Mr. J. H. Batten, who visited the Niti 
Pass in 1837, fouud it free from snow, of which the first heavy fall 
did not occur till the 11th of October.* 

In the more western part of the mountains the authority of the 
Gerards, of Dr. Thomson and of Major A. Cunningham coincide iu 
fixing the snow-line at much about the sqme level as that just 
assigned to Kuinaon. Captain J. D. Cunningham also accepts 
* J.. A. 8., Ben., XIL, S7. • iWrf., XU., 87. » iWrf., VIL, SIS. 
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ilie remlte of Oenenl Bindiej’t ot n er yo tfans. In oppor Konaor 
CS^ttnin OMwd* fonnd n little mow mi other of the Kjm- 
hnag pern (18,800 feet) in Jalj, hot none 
on its eninimt, and the •ommits in the aeigl^ 
bonriiood, thongh attuning a height of 18,000 or 19,000 fee^ 
were only jnst tipped with mow.* The Gangtang pass, alao 
18,800 feet and lying a little farther to the wea^ was snowy 
for the last few hnndred feet at the end of the same month. The 
Kynbrang pass is on the Indian waterparting, and the Qangtang 
pass a little within iiy bnt both the observations were made before the 
moW'Jine had attained its nuudmnm elevation. The gradnal dee* 
omt of the mow4ine as we advance sonthwards is shown by the 
feet of the Charang pass having an altitode of only 17,400 feet^ 
and lying between the passes above named and the Bisahr range, 
being said to be never free from snow, though early in July it had 
already melted up to 16,800 feet. North of the E^thj, under the 
peak Leo Porgyul, the rarfeoe was found to be free from snow in 
October up to 19,000 feet or even higher, while west of that river 
on the Manirang or Bupak pass, having an elevation of 18,600 feet, 
the summit was covered with newly fallen snow at the end of 
August, showing that the level of perpetual mow was nearly at its 
nuudmnm. Snow was, however, met with on the rood to the pass, 
but this was due to avalanches and drifts and to the feet of the road 
lying in a deep glen. Dr. Thomson, who visited the K&rakoram 
pass in August, 1848, estimated the mow>line on the jonmqr back 
to S4ser at 17,500 to 18,000 feet bnt to the northward ai^ east- 
ward it was much higher, probably not less than 20,000 feet.* 
Trotter* alao notes that the Kdiidcorom pass (18,550 feet) is always 
free from mow in summer, whilst the Baser further south is seldom, 
if ever, free from mow. 

lU ganting the height of perpetual mow <m the tableland of 
V * tiiml western Tibet CSiqptain H. Btrachey is still 

****** the best antborify. He writes}— "from a 

aeries of minnte observations on the snow-level, made during two 
years, in the oonrse of which I crossed twmfy>^ve passes elevated 
from 15,000 to 19,000 feet at various seasons between the end of 

* Tmm ia the Btwllajra, U., 71^ 117, ISI, MS : Aeaoaat o( KooBawm U7«S. 
•Xrav^p.4S7. *Be|«t,p.ll. 
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Apid and the bqpimtng of NovomW, I havo wrrivod al dia fdhm^ 
ipg oondniioiit. Hie anow-lino in the central and aorthom pnis 
of west N4ri attains an oxtremo hoif^ht of noarly 20,000 feat. It* 
lowers on approaoliing tho Indian HimAIaya, and on tho sontlieni* 
most parts of the Indian watordiod desoonds perhaps as low as 

18.000 feet” The mountains under 20,000 foot in height in the 
northern and more open ports of tho tableland will, he adds, be 
almost entirdy dranded of snow daring the latter port of the som* 
mer. General Strachoj, daring his visit to the tableland north of 
Oarhwil daring September, 1818, fonnd snow only in patohes in 
sheltered ravines, bat tho highest summits in tho Strict throngh 
which ho passed were only 18,400 feet Porpetnal snow was not 
fonnd on any of the hills between the Indian water^iarting and 
the Sailaj. The hdght of the snow-lino on tho sooth faoe of the 
peak of KaiUs was observed in the month of September 1^ means 
of a theodolite, and found to have on deration nearly 20,500 
feet, and the altitude of a peak on tho mige between the Sath^ and 
the Indus which was only tipped with snow in August was in like 
manner determined to be 20,500 feet above tho sea: so that, making 
a fair allowance for the diiferenoe between the northern and sonth- 
ern exposures, the mean snow-line was in both cases about the 
same. The limit of snow on the Pimir is reported to bo between 

16.000 and 17,000 feet and on tho Al&i Pdmir about 14,000 feet 
Throughout Knmaon and Garhw&l there are several lakes, but 

tho chief in size and lieauty occur in par- 
'**'**’ gana Chhakh&ta, tho Westmoreland of 

Kuniaon. These are known os Naini, Bhim, Sit, Nankuchiya, 
Malwa, Khurpa, Sakha, Sariyo, Khuriya, Ac., vr.th the affix ‘(dT or 
*lakc* attached. The following table givts some information regard- 
ing the prindpal lakes: — 


Name. 

Height abore 
Bca-level. 

Oreatcat 

length. 

Greatest 

breadth. 

Greatest 

depth. 

< 

Naini m 

Bhtei T41 
NaakncbiTaTfl... 
lUwm Til 


Feet 

4,7n 

s^so 

S,IS0 

4,4S0 

Feet 

1,618 

1,490 

9,970 

1,688 

Feet 

98 

87 

189 

197 

Square feet 

5.149.000 

4.900.000 
4,849,600 
4,909,800 


> Appntsiastc mMwinmnts. 
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It hiw boon anfgtoiit(‘d that tltcwo lakca wore fcmned by gladal 
actum, bat Mr. Boll in a recent pnpor^ combats this view, and 
amigne their existence to londsIiiM which dosed up the valleys in 
whidi they occur. Bo this os it may, they form ono of the most 
remarkable and bcaatiful features of tho Lower Himalaya in 
Knnuum. The lake of Naini lies in a vallqr which runs about 
nortli-wost and south-east, and is surrounded on all sides except the 
cost by lofty ridges, Shor-ka-dando, Cliina (8,568 fiaet), Deopdtha 
(7,989 fset), and Ay&r)idtlui. (7,721 feet). Bhim Til lies in a 
comparatively open valley with a hill to the south of the lake rising 
some 1,800 feet above its lovd. Further oast in the same valley is 
Maukilohiya T&l, occupying a hollow in tho slope, and without any 
remorkaldo Idlls around it Tlio Sit Til or seven lakes, lie within 
a cirdo of hills between Bliim Til and tho valley of the Naini Til 
river, and Malwa Til lies to the north of Bhim Til in a deep valley, 
the sides of which rise up abruptly from tho lovd of the lake. 
The only lakes of importance in Gorhwil aro the Qudiyar Til in 
patti Dasouli Malli and Diuri Til in patti Kilipbit Malla, neither 
of which can compare with the Kumaon lakes in sixe or beauty. 

*Bo&. aoo. 8un XI, s, p. m. 



CHAPTER V. 

Hbtbobologt.* 

CONTBKTB. 

PnlliBiiiiiiy dieteh of cUmato. OontfMt between the eaatern enl weetera 
parte of the plain and the HlnUUaya. Badiation, tolar and nootomal. Temper* 
atore XMarnal and aanoal taniee,— Vertical decrement,— Height of enow-line. 
Preeenn and wlnde : — Baronetrie tidee, — ^Konntain windt, — Annual eaiiatlon of 
pieeenre,— Monaoona. HnmMity !— Veiiieal dietribntlon of eaponr,— BelatiTe !»• 
midi^, — Chmd. : — ^Diatribntlon on plaint and on the Himflajan elope^ 

Annual variation,— The winter mine,— The montoon taint. 

Thb dimatologicnl conditions of these hill districts are a most 
important element in their physical geography, and will therefore 
reqnire to he treated at considerable length. An exhaustive disoii»> 
sion of the meteorology cannot yet be attempted, bat sufficient data 
have already been collected to serve as a basis fora general desorip- 
tion of the dimate, and at the some time to throw some light on 
several of the more interesting problems of meteorology, la this 
latter respect the Himilaya, on accoont of its less distance from 
the equator and its greater elevation, presents many points of 
advantage as compared with the Alps and other European moun- 
tain systems ; and already some important general conclusions 
regarding the physics of the atmosphere have been drawn from the 
observations that have been made in it. The mere statement of the 
fact that nearly all the snowy peaks and most of the passes over 
the Indian watershed stand above the lower half of the atmosphere, 
and thus completely out off all communication between India and 
Central Asia, except in the upper strata, indicates bow modi regard- 
ing the general movements of the atmosphere may be learnt from 
observations taken in India and the Himalaya. 

Of late years, a good deal has been done in the way of colleetp 
ing tmstwmihy meteordogied for the monntain xone by the 
estaUiahment of Government ofaservatorise at certain pomts. The 
^aoes where observations qn made at the puUic expense mnst 

• WitUea hy Mr. 8 . A. Bill, Mstaotolegleal Bspwtst tc the Oav waa is Bt sf ths 
lfMb>Wsrtsin herisM sad Oadh, for ffilt vobuM. 
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alwrays, hotrever, bo few, and it is desirable that mmre should be 
done in the way of enlisting the services of volonteer observers. 
Teinp«nit<u« ftnd rainfall observations are now made at many ten- 
gardens in Kumaon ; bnt, as a rnl^ so littie attention is pud to tiie 
hours of reading, the exposure of the instruments, and the continuity 
of the registers, that the results are of no value for scientific di8cna> 
sion and comparison. By hr the most important of the observations 
taken in the north-west Himalaya, prior to the establishment of 
regular observatories, were those collected by Lieutenant (now 
General) B. Stnehey. of the Bengal Engineers, in 1648 and 1649. 
Some of General Strachey's deductions from them have been given 
to the worid in the Proeeedingr o/the Society and the Jimrnal 
of the Atiatie Society of Bengali bnt others have not yet been 
published, though they were long ago embodied in a work on the 
Physical Geography of the Himdiaya” that has been placed at the 
disposal of the compiler of this volume. Consideringthe scanty nature 
of the materiris General Strachey had to work with, the condnsions 
arrived at were wonderfully accurate ; and though some of them were 
opposed to the generally received opinions of the European meteoro- 
logists of the day, they have been confirmed in almost every respect 
by the more extensive data subsequently obtuned from the Hima- 
layan observatories. 

In the following pages a somewhat detailed discussion of all the 
data available for meteorological inquiry vrill be given after a brief 
general sketch of the climate. The several elements of meteoro- 
logical observation will be taken in the natural order of cause and 
effect, commencing with solar radiation and afterwards passing on 
to temperature, barometric pressure and winds, and the distribution 
of vapour and rain. 

The order of the three seasons on the jdains of Upper India — 


gketcb of -r ^ *>0*. "«* **» winy— is now well 

known even in Enrope. After the close of 
the i^ine at the end of September or beginning of October the 
iky is serene and the atmosphere transparent Owing to the 
abeenoe of doud and the rapidly dhnhiiahing proportion of Tlater 


tnfmr, the air is also very diathermanons ; that is, it permits the 
free passage of heat from the mm iq the earth in the daytime^ 
and in the calm nights that prevail at this season the radiation of 
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hcfti into apace gooa on ao rapidly that the earth's surface and the 
air resting on H become rery cold before morning. The months of 
October and Novemboe are thus characterised, not only hy doar 
skies and cabus, bnt by a great temperatnre range and heavy dews 
at night. These conditions prevail throngfa the greater part of 
Decembor, and tovrards the end of that month and in the beginning 
of January, the exposed thermometer sometimes falls 10 degrees 
below freesing at places as for down the plain as Allahabad and 
Benares. In the Panj&b it is mnch colder, and there the shaded 
thermometer sometimes reaches the freezing point. 

About the end of December and in January and February, how> 
ever, clouds often interfere with tlie free radiation of heat at night, 
and the daily range of temperature for these moiitlis is less, on the 
average, than that of November. Some rain usually falls at this 
time of the year, especially in the Punjab and the higher districts 
of the North-Western Provinces. In March and April the tem- 
peratnre rises rapidly, especially at a distance from the mountains, 
and the air becomes extremely dry. Hot winds from the west or 
north-west blow down the valley of the Qanges and rapidly change 
the appearance of the whole country from that of a highly culti- 
vated plain to a parched and sandy desert, almost the only green 
things left being the groves of mango trees. In April, the daily 
range of temperature over the plains is nt a maximum, exceeding 30 
degrees in most parts of tlio North-Western Provinces and the 
Panj&b. The nights arc still tcderably cool, though in the day- 
time the thermometer ranges as high as 110' F. or even higher 
sometimes. 

During May and the first half of June the temperature continues 
to increase, though much less rapidly than in March and April, until 
by the 15tli or 20th of June, if the periodical rains have not com- 
menced, the temperature is probably higher in North-Western India 
than anywhere else in the world. In the North-Western Provinces 
the shaded thermometer has only been known to rise once or twice 
above 120*F., but in the Panjdb temperatures as high as 123" or 
124" have been recorded. The days in June are thus only a few 
degrees hotter than those of April ; bnt, a» the rainy season 
approaches, the rangcof teiiqicrutarc diminishesaud the uights bcooino 
insullbnihly hut and close. 
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Bain seldom falls in the hot weather, the falls that do oocnr 
generally taking place daring thunderstorms. About the middle 
of Iday, however, the quantity of water vapour in the air begins to 
increase rapidly, betokening the approach of the rainy season. This 
vapour is probably brought by the prevailing sonth-west upper 
current of the atmosphere which seems to descend gradually until it 
merges with the surface sea winds of the Bay of Bengal and forms 
** the south-west monsoon” or prevailing wind of the rainy season. 
In Northern India the lowest stmta of the sea winds are deflectol from 
their normal course by the mountains and directed towards tlie seat 
of highest temperature in the Panjub, thus appearing as east or 
south-east and not as south-west winds. Along the foot of the hills 
these easterly winds are felt occasionally by the middle of May, 
when the quantity of vapour in the air first begins to show signs of 
a rapid increase. 

Daring the latter half of June the sea winds increase in strength 
and gradually advance along the foot of the Hinudaya, until, by the 
beginning of July, the rains have nsuaily set in all over Northern 
India. In ordinary years rain continues to fall, not steadily but 
with frequent intermissions or ** breaks,” until about the end of 
September, when the easterly winds cease, except close to the hills, 
where they last a month longer, and are succeeded by calms or fee- 
ble currents from the west. In the Panjkb the rains begin later, 
are lighter and more intermittent, and end sooner tlum in the North- 
Western Provinces, and the lengtli and intensity of the rainy sea- 
son increase regulariy as we approach the sea in Bengal. Daring 
the rains the temperature averages about 85* over the greater pari 
of Northern India. The daily ruige at this time varies from 8 to 
12 degrees, being greatest in the driest districts. 

The extremes of heat and cold are much greater in the Fhiyfib 
and the upper part of the North-Western Ptovinces than in 
Bengal, for two reasons — the greater distance from the sea and 
the higher latitude. On account of its proximity to the sea 
and its heavy rainfall, Bengal u moist and cloudy at all stasons 
eompared to the Panjib. This condition of the atmosphere, by 
reta^mg the radiation of heat, renders the climate of Bengal 
more eqnaUe than that the Panjib, just as an insular dimato 
is more equable than a continental one. Again, the latitade of 
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die PEiijab, Erhich is 7 or 8 d^rees higher dmn that of Bengal, 
causes its winters to be much colder and its sammers much 
hotter. At first sight it seems anomalous that a plaoe should be the 
hotter the more distant it is from the equator, at any season of die 
year ; but when it is borne in mind that the quantity of heat 
received from the sun is directly dependent upon the length of die 
day as well as on the elevation of the sun above the horison, the 
anomaly disappears. Various madiematioal physicists from Halley 
downwards, including Poisson* and more recently Meech,* have cal- 
culated the total heating effect of the sun in different latitudes during 
a day or other given period of time. The latest investigation of this 
kind has been made by Wiener^ of Carlsruhe, who finds that while 
the maximum of heat for the whole year falls on the equator, the 
maximum for the 2l8t of June is at the north pole, where the sun 
remains above the horizon for twenty-four hours, and has an altitude 
of nearly 23^ degrees for the whole of that time. In the summer 
half year, from equinox to equinox, most heat falls on a zone about 
25 north of the equator, and during the three months nearest to the 
summer solstice — ^that is, from the 7th of May to the 6th or 7tb of 
August, the zone of greatest beat lies about 41^N. Tlie total heat 
received during these three months by an area in latitude 40^ or 
41 ^N. is more than a fifth greater than that which falls on an equal 
area at the equator. The actual increase of temperature produced is 
much more tlian this, for the mean temperature is determined by the 
balance Iietween the gain of heat during ilie day and the loss at 
nighL When the gain of heat from tlie sun at any place is greater 
than at the e<{uator, on account of the length of the day, the loss at 
night must be correspondingly less. 

This excess of solar heat in summer, together with the dryness 
of tlie air and the absence of cloud, seems to account for the exces- 
sively high temperature of June and July in tlie extreme north of 
the Panj&b and on the plains of Yirkand and Kiishgar still fartlier 
north. In the moister zone of the mountains, the direct action of 
the sun is less observable ; bot beyond the Indian watershed it is by 
far the most impmiant factor in determining the character of the 
seasons. 

» Tkearh de Im Ck^lenr, 1S85 edition, page 47S. ^ Sw^tkm^an 

Mfowr t 0 JTiMielAfae. Vol. IX. » Zritmskr^ der Otiderntohymhen 

fdr Band XIV. page 133. 
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Regarding tiie mooeaaion of the seoaone in the moonteia xeae^ 
OenemI Stniohey eaye : — 

"The same general seqnenoe of die seasons takes |dace in the 
mountains as in the plains. Here, however, every attitude has its 
own special temperature, from the lower valleys where the heat is 
still overpoweringly great, to the repons of eternal ftost ; but at 
all elevations in summer the force of the snn*s rays is excessive. 
The summer rains, too, gradually diminish in strength as we move 
along the chain from east to west, being at tbmr maximum in Sik- 
kim, but still being felt sliglitly on the ranges north of Peshawar. 
The heaviest falls invariably take place on those portions of the chain 
most mrposed to the south ; increasing in amount up to a certain 
height [not very exactly determined, but probably about 4,000 
feet]: at the same time every high and continuous ridge most 
sepsibly diminishes the supply of rain tlut fUlls on tiie country 
to the north of it, and we find, as we approach the Indian 
watershed, that the quantity is very small, and that the 
monsoon only just drops a few partial showers on the southern 
border of Tibet. The winter, as may be supposed, is extremely 
rigorous on the summit of the table-land ; and at this season, 
or in spring, the only important precipitations of moisture take 
place in the form of snow, but they are exceedingly small in 
quantity.” 

The reason why every altitude has its own special temperature 
is that the air is warmed chiefiy by contact witli the hot ground on 
which it rests, and but little by direct absorption of the solar rays. 
The air in contact with the ground, expanding and becoming less 
dense, rises up, but in doing so its heat is rapidly converted into the 
W’ork of expansion ; the result being tlmt the temperature o” the 
upper strata con never rise so high, on the average, as that of the 
air near the ground. Dry air, if heated only at the Imttom, would 
lose 1 degree Fahrenheit for every 183 or 184 feet of ascent In 
moisf air that is precipitating rain, and tiins being warmed by tho 
latent heat of the condensed vapout, the rate of decrease is- much 
less. The rate actually observed, both in balloon asoents and on 
nion n**!" sides, is less than that calculated theoretically ; beoanee 
ev«) dry air is to some Extent wanned directly by the sun’s rays, 
wliQo air saturated with moisture has a wry considetaUo absorbuig 
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power. On moantain slupoo also the tcniiicraturc fulls loss rapidly 
iluin in the free air over tlie plains — at all events for tlie first nine 
or ten tlionsand feet of ascent, the reason being that tlie air is 
heated by contact with the moantain sides. 

No data at present exist from which the average intensity of 
_ solar radiation, and its variations from time 

to time, can be estimatocl with any aiiproach 
to exactness. Any deductions made by passing from railiation to 
otlier meteorological phenomena must therefore to a great extent 
be based on theoretical considerations. 

Tlie instrument hitherto used to measure the intensity of the 
sun’s heat lias been a maximum thermometer uith a blackened bulb 
surrounded by a tliin glass case more or less completely exhausted 
of air. If the exhaustion were perfect, the temperature of the 
instrument would be determined by radiation to and from surround* 
ing objects ; including nnder these tlie glass case of the instrument 
which is in contact uHlth the air, the sun, tlie ground, the clonds, 
and the open sky. Were solar thermometers all made exactly alike 
and exposed under absolutely identical conditions, the excess temper^ 
aturo of tlie instrument above the contemporaneous temperature of 
tlie air would be a measure of the excess of radiant heat falling on 
it from objects above the horixon over tliat which passes away from it 
in an upward direction. The following table gives tlie average value 
of tliia difference for each month at six stations. Correctiona have 
been applied as far as possible for differences of instrument and 
exposure, except at Debra, for which the correctiona are not 
known : — 

X — McnMy mean exeeM tetnperaiure of* the eolar themwmeUr above 
the nuuBXmnm tn $hade. 
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If tlie air wcre-aLsolutoIy cliatiiennanous, the aliituclo of the sau 
above the horizon and the vertical thickness of the atmoaphere 
above the place of observation shonld have no effect npon the 
temperatare differences in the tablcj which should therefore be the 
same for all the stations and for every month of the yean But the 
air having some absorbing poweri the differences should be greatest 
when there is least air for the sun^s rays to pass through ; that is, 
at the highest aintioiius and in the summer months. Up to Chakrata 
the excess temperature of the solar thermometer does increase with a 
fair degree of regularity ; but it appears to be less at Leh tlian at 
Chakrata, contrary to all theory. There is also no regular increase 
appanmt in the heating |M>wer of the sun as the season changes from 
winter to Hummer. The truth is that the indications of the black- 
bulb thermometer are affected by so many disturbing causes, that 
after all possible corrections they are of little or no value for inter- 
comparison ; though with the same thermometer, at the same place, 
and under absolutely constant conditions of exposure, the figures 
for one year may be to somo extent comparable w'lth those for 
another. 

The results of observations with the nocturnal radiation thermo- 
meter are even more unsatisiuctorv, owing to differences in the 
height of the instniineht above the ground and in the nature of the 
ground surface itself, whetlier grassy or bare. 

//. — Mcnihly mean depreesicn of the yraee thermameier below the 
minimum in ehade. 


StatioDB. 

i 

j 

March. 

April. 

1 

1 

•3 

Aagttst. 

I 

a 

October. 

1 

I 

1 

ChakrAta, 

o 

9-5 

• 

6*5 

o 

7-2 

o 

7*5 

• 

6*2 

• 

60 

• 

8*1 

• 

4*3 

o 

5*E 

0 

8*8 

0 

9*8 

e 

11*0 

• 

7*2 

Rinikhat 

14-5 

18*6 

13*9 

18*8 


9*0 

5*8 

6-0 

6*9 

1S*5 

17*2 

19*1 

12*8 

Dakra 

4-4 

4*4 

4*2 

4*7 

4* 

2*6 

8*2 

1*5 

23 

3*5 

4*8 

4*6 

8*8 

Roorkaa... 

6-S 

5*8 

6*4 

8-8 

■11 

8*5 

2*4 

2*9 

8*9 

6*8 

7*8 

EO 

tSM 

BaraUlr... 

7-0 

7-5 

5*0 


|10*5 

8*8 

4*3 

8*8 

8*4 

8*4 

8*2 

8*0 

1 


The figures in table II. serve to show that the depreesion of the 
noctomal radiation thennometer befewibe minimnm in abade is less 
in the ndnj season than in the drji and that botbat thebitt stations 
and on Ota open plain the lu&igaration of die eartb’a surface daring 
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file night ii* probaWy greater tlinn at Dehra, where the obsen’etory 
fci situated in a wcll-wcwKlod park. They do not throw my light ou 
the queiitioii whether tlie ground. surface cools more rapidly at night 
on mountain tops or on tlie plains ; though it is probable that in 
the clear, calm nights of the cold weather the difference, if anyi is 
in favour of the plains ; since there the sir cooled by contact with 
the ground remains in contact with it^ whereas ou the mountains 
the cooled air constantly drains away, and is replaced by warmer air 
from the surrounding five ntinrwphere. 

it has been already stati c! that, in tho western Hinddaya, every 

elevation has iU ohuracteristio nsean annual 
Temi»eniture. ^ * . « 

tenipondnre. £ncii elevation has probably 

also a distinctive forni of variation of tciupevature during the year, 

and tlio daily variation is different at different altitudes, in range if 

not in genenil form. 

For a proper (Iwciissioii of the distribution of temperature in a 
hilly country a very largo number of observations would in most cases 
be rccpiircil ; and tliose should be mmlr at places chosen so as to 
be at nearly etptal distances from each other vertically, and at the 
same time fairly disfribiit^-d in latitude ami longitude. On the 
southern slope of the HimAlaya it fortiiimtfily happens thatdifforenoes 
of latitude and longitude make but little difference in the mean 
annual temporatiiro. Tho so;i-lcvel values of the mean temperature 
at the Bub-Hiiual;iyan stations from Ix)wo» Asdm to Amb4la 
all lie between Tti and 78 degrees Fahrenheit, and the tempera- 
tures of places at al)out 7,()(K) feet elevation along the whole range 
from Darjiling to Marri in the north qf the Punjab do not differ 
more than 2 or 3 degrees. 

Both along the plains ami at the level of the hill sanitaria 
the highest mean temperatures are found to characterise the 
regions lying between the Kali and Siithij rivers. The chief 
reason for the grc:it nniforniity of mean temperature at the 
same elevation Aat prevails over the whole Hini&]a}*an region — 
iliat is to say, through more than 7 degrees of latitude and 17 of 
longitude— is tlie greatly increased heat of suinmer in the north- 
west as compared to tlie east. In Bengal and Sikkim the sun’s rays 
when most intense are to a great extent cut off by cloud, whercaa 
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in the PanjAb and the nortli-wmt Himnlaya tlie winter ia almoat if 
not quite aa dondy aa the aommer. For theae reaaona Daijiiing 
haa very nearly the aame temtwrataro in Jannary aa Siinla^ 
ChakrAta, or Moaaooree, while in May and Jnne it ia aeven or eight 
degrees coder. The oomponitively low ti‘inperatare of the aommer 
at DaijiUng rendera the mean for tlie year nearly two degreea lower 
than tint of Marri in the extivme north-weat, though the eflect of 
latitude is apparent in the bw tuinperatore of Harri in January. 

On account of this nniformity of tinnperatnre a small number of 
observationa, at places choeeii s{iecially with reference to height above 
the aea, will enable us to aaocfrtain tiie most iini>ortant features of tein- 
peratnre distribntim in the Himdayan districts of tlte North-Western 
Provinces. The following table gives the mean montldy tem|ier- 
atures of twenty-one places, including the two stations on the plains 
tliat were given in the previous taUes. All tlio otlier places except 
DharmsAla lie in one or other of the three district* of Kunaion, 
QarhwAI, and Ddira Dun, or in parts of Kumiwar, Lilitil, and LidAk 
to the north of Dehra Dun. The monthly means from a Government 
observatory at IXiarmsAla in tlie Panj&b have been inserted, though 
tins station lies nearly two degrees west of Dehra Dun, because it 
was considered desirable to have some trustworthy figures for places 
about 4,000 feet above the sea ; and the only other station near tlint 
altitude is HiwalbAgh in Kumoon, fur which we have bat one 
year’s observations. 



III. Jfaw and annual ttn,pemiur,, of plaw m Aumaon, Garhirdl, Defm, and adjacent dietriete. 


W TBB MOKra-WMmH rmilljOM. 

tiMX ]0 

I 

*4«iwM«a I : 


"■i'ni"s=r"r 


iss isisaissii iss 


isa >aauan >u 


I a lassaas >u 

Moqoiao I :s;! :ifeS3S3S88*&ss:ii9 i&it 

•aqmaKlag 

aSiSIIHS 
'4-r laaiaaiaasasa 


> 99^99999 

isssisssss 



8SiS3?S;SS8&8S83SS8 i«9 


mini lU 


9999 9999997999 9*> 

|M«H 8^ issss t&3&S3a^8&3 ‘kK 


099^ 0«4D99 

'^99999 ^ 

«p 1^ *0 ^ 

1333338 i£ 


Uf U0||tA9lSl 


fct- 9*99 9999999999 99 

Ximiuur i:«339S^9&88 

isl 


MIMM 




k3SS*8833..SS 
■* •**’•*“*■* gfeg&g gggease 

r SS 283 S 82 aSSaaS 3 S!o 332 S 
•K»im)tm Is88883338888888fl8838 


i { : : i I : i i i } i n I i|‘gi i i I 

la Jl .411.1! fl 









SIf 


HfMA'f.ATAK DISTRICTS 


dUUhorUieti for Ute almre table* 

BASieitLT : lli*i^cniof llie (JavcrnnMmi Meioorologiail Oterfiitoiy, 18SV to 1ST9 


RiioaKKK ; 

Ditto, 

ditto, 

I86S „ 187» 

niiAmMelLA : 

Ditto, 

ditto. 

1871 . 187ft 

RAnikiirt : 

Ditto, 

diUo, 

1871 H li'W 

CHAKaiTA : 

Ditto, 

ditl(H 

1869 „ 1878 

Ijni : 

Ditto, 

ditto. 

1871 „ 1877 

IlKliaA : 

Rrgieteii uf the Olwcrvaloiy at the 0. T. Surrey OOice, 1866 1879 


Maini Tai« : R«*};ifilcrN (»C GoYenimciit OiMwrvalory, ISOS to ; aiid oliMrvotiono 
hy Ih*. IViyne in IHAl kivcii at |in|^ 4INi oC the third volume uC 
the ite$Mtt9 «/ <1 ScirMfi/c MiMUm tv Iiatm mint tliyk bj the 
l»ioiReni Schln^iit welt . 

IfUSloOBse(l): ReoimlioC nii olMcnrniory nt Haint VktolMe School for 1S77-80 ; 
•omewhat fmipuentary* 

(2) : Kovonilwr to April, Sir A. Waiigire and Mr. Macklniion's obeer* 
vatioue in 18^M, al^ one year'e obiiervatioim from Dovee tablen ; 
Miiy to OcloXicrf obeervatiuna at the Survey Olllce lor 1866-7S, fiir^ 
niahod by Mr. lloiiiicaaey, K.R.B. 

Lasoaur : Rcgiatcra kepi at the Convaloaceni Uoapital in W2*54, and 18S6-67. 

Obeervatioua for the three yean 1877-79 hare been communicated by 
the medical olHcor In charge, bnt the mcana deduced from them 
appear to be 4 or d detnwee too high, 

KittSI : rigui— OffcNfla Jwml if Xmtnrol HiMmry, Vol. VI., 1837-39. 

AuiOKA : Obeervatione at the Regimental Uoepital. 1832-54 and 1866-89. 

lU WALsioH : Sdilngintwcit, page 494, on authority of Mr. Batten ; year unknown. 

jAmeOHiT : dellande Orrivgyv/ JKttmttvti, |Migo 179 : parte of 1880, 1831, 1834, 
and 1835. 


KARDOna ; Sehbigintwcit, jiage ftl3 ; 1855-.16. 

Kanam : Cunningiiam*! ZeifdA, imgc 181 1827-88. 


SriTl Vallkt : Ditto, page 183 ;> 1846. 


S1II.YAGA1I : 
rArai 
Mm : 


) Maniiacriiit ebeervatioae by Qencnil Strach^ and hie brother^ 
j 1817-49. 


The iigiifee for the fSKiiIar meteorological obserratorief (printed 
in Miiall capitttla in itiUo 111,) and thoee for the olmervatorj at 

t|knaM|Hitnl frmn llic maxima and minima and corrorfed by meana of Uie btieer- 
vaikma nl «*haknUa ainl Lrh. *lleconi|iiitcil ami corrected by tlm 

iiUairvalione. 
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ttw Survey CMBoe, Museoome, ere eitlier directly celculeted flroin 
observationa at 4 A. M., 10 A. M., 4 P. u., aod 10 P. M., or have 
been corrected to repreaent the moana of obaervationa taken at 
thcee houra. They probably differ very little ffrom true daily 
meana. Hie mean temperaturea for the other pkoea have been 
Aalffnlnted in varioua waya, and many of them are open to conaider^ 
able doubt. 

The mean annual temperature diminiahea pretty regularly aa 
height increaaea. In the table there are only taro exoeptiona to tlie 
rule that the higher a place ia the cooler it ia. It will be aeen olao on 
comparing plaoea of nearly equal altitude and not very far apart that 
the higheet temiieraturea belong to tboae which, lying bdiind the outers 
moat high ridge, are aubjert to a inncli amaller rainfall than atationa 
situated on the ridge or in valloya opening out to the south and 
exposed to the full force of tlie rainy winds. Thus BAnikhet and 
Ahnora are too hot in comparison with Naini Tal. The difference 
in temperature as well as in humidity between places situated at 
equal heights on the outer and inner ranges of Kumaon is snffi* 
ciently great to lie. easily recognisuible without the aid of instru- 
ments, and is well known to all who have ever resided in the 
hills. The variation of temperature between the hottest and coldest 
months and the daily range of the tliermoineter are also greater, 
as a rule, in the interior than on the outer hills, owing to the larger 
proiK>rtiuii of cloudy sky and greater humidity of the air in the 
latter region. 

Botli the diurnal and tlie annual range of temperature decrease 
on ascending from the plains up to a height of 6,000 or 7,000 feet, 
and beyond that they again increase, their greatest values being 
attained at the highest stations where observations have been made. 
These places, however, lie to the north of the Indian waterslied, 
where the humidity is doubtless less than on the southern side, 
and the obsen-ed ranges of temperature are probably higlier tbnn 
they would be at equal altitudes on this side of the snowy range. 
Moreover, the aniinai range in Hbet and LadAk is greater than 
on the Indian side of the cliain on account of the difference of 
latitude, as has already been pointed out. In table IV. the daily 
and yearly ranges of temperature at twelve places are compared, 
and from it these relations will be readily seen. 
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IV,^-^Meaa diurnal and annual ranjti cf Umperaiure at plaeii 
in t/ie Ilwidlaya. 


Diurnal Range. 



HniK^illy 

Rotfrkee 

Dehra 

Dliannsula 

lUniklict 

MiUMiorcje, 

ChakriU 

liAtidaur 

Kanam 

I^h 

Rpiti 


I 


(1) . 

(2) 


" 1 !. 
2.4 '•> 

a 

280 

1 . j . 

.li e 28-3 

I O 

'221 

• 

14-9 

14*2 

I.VO' 

. 

24-8 

0 

30*4 

m 

2ri-.4 

28*3 

:<1'4 28-9 

22*2 

M'3 

14-6 

172, 

27*8 

82-9 

29*3 

23-4' 2;M 

24-0 

2f:*3 24*^ 

EeI3 


12-.-. 

1.VU 

23-4 

2o’9 

24-8 

15-8| IS'B 

|20'4 

21-3 21-8 

18*2 


12*3 

]5*4>19*6 

20*2 

18*6 

140 13 2 

14 0 

15U 12*3 

l.%-4 

9*4 

8*0 

10*3 

13*6 

16*3 

12-8 

i«M, i;*o 

18*2 

18-6 18-1 


11*2 

10-9 

13*1 

15*8 

17*2 

16*1 

#«• I 


... :i»-0j 

ltf‘5 

Em 

9-9! 

120 

14*2 

16*8l 

t-f 

18‘3, 18 4 

I8l' 

19-7 19-4 

18-3 

12*5 

11-s’ 

12 0 

17*3 


18*3 

15 3; 18*7 

18‘2 


21*2 

38*r 

Esa 

12*2 

16*6 

T 

18*2 

15-2 17 2 

220 

lO-O 18*5» 

J7-3 

I6‘3 

15-5, 

88*9 

20*6 

iT B 

18*3 


BiU 


UBJi 

11 2 

31-3 

81-4 

223 

TP 

25*2 













id 


mas-o 

34-8 841 
91-9 80-1 

17- 9 81’S 

1 8- 9 83-9 

19- 6 85-9 

197-0 
]<-< 38-4 

!«-• 88*8 

18*1 87-8 

99-8 49-9 

98-7 44-5 


The tohle ohnwH clearly that the minininm ranine for botli day 
and year is reached at Kunikhet and the lower Muiuiooree station — 
that ifl, about 6,000 feet above the aea. The dependence of the 
diurnal ranine upon the humidity of the nir and the projiortion of cloud 
at each station is distinctly brought out in the variations from month 
to montli. At all the stations but Ijch and the Spiti valley, which lie 
beyond the snowy mountains, tlie months of the year which are 
diiest in India — April and May — ^have the largest daily thermome- 
trie range, and the most humid months — July and August — ^have 
the smallest. There is a secondary minimum of temperatura imnge 
coinciding with a nuiximuin of humidity in January, and a second- 
ary maximum in the dry and cloudless month of November. At 
where the most frequent precipitation of moistoro daring the 
year fatW— place in winter, the range is somewhat greater in the 
Sommer than in the winter montiis. 

Owing to the greater annual range of temperature on the plains 
tlwn on the hills, the diminution of temperature in the first 6,000 
fbet of ascent is most rapid in the hottest months and least so in the 
cold season. Between Roorkee and Chakruta the difibrenoe is less 
tl»aii 11 degrees in December and more than 23 in May. In the 
s till nights of the cold weather, especially in Novonber and 
December, boforu the win^ coins and snows set in, the noetanal 
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]oE.« of bent on aliiiiifft 118 frtH^ly on tiio |iljiin8 ii8 on luoiintiiiit 
peaka. It is tliua not antiaual to iiiifi die toin]»erttture of the exfioaed 
thormometer at Roorkeo nearly oh low aa at Cinikrutai and it very 
frequently falk lower at Boorkee than at Dehm, where the oheer- 
vatoiy is sorronnded by trees. In Deoeinl>or the mean b^mporature 
diminishes between Boorkee and l)chra at the rate of only one 
degree in 1,034 feet, while in May and June it falls one degree in 
230 feet 

Hie low temperature of the plains in the winter season, especially 
in the morning, is doubtless dne in port to the draining down 
of cold air from the mountain slopes through the river gorges. 
This, however, cannot ajipreciably affect the temperature of 
places at a long distiince from the mountains, though it may 
have a very considcrfible effect on that of Boorkee, close to the foot 
of the Siwkliks. The minimum temperature of the day is dins one 
or two degrees lower on the average at Rcnirkce than at Dehni 
in the months of 'November and December, and in January the 
minimum temperatures of the two places are ef|uaL In the moun- 
tain country itself it often happens for the Mime reason that tlie 
temperature of the air at the bottom of a valley is distincUy lower 
than on the adjacent ridges. A similar inversion of the normal 
variation of temperature with height has been noticed in £arope 
during calm weather in winter. 

From March to June the absorption of be^t in melting and 
evaporating the snow on the outer hills, and in evaporating the 
rain that falls there in frequent showers when no min falls over the 
plains, keeps down the temperature ; so that in May an<l the first half 
of June, when the plains are at their hottest, tlin decrease of temper- 
ature on ascending through G,000 or 7,000 feet is more Uian twice 
as great as in December. 

In the Panjkb, where the latitude is higher and the humidity of 
the air over the plains is never great, the annual range of tempera- 
tore at places on tha^ plains is higher than in the North- 
Western Piovinoea, while in the hills there is much less difference. 
The aiiooal variatioo in the decrease of temperature with height is 
aocordingly moch more distincUy mariced in the extreme west 
of Ae HimAlaym than it is in Dehni Dun. The difference of 
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t«>niponitnre l>ctw(N>n Jiawal niMl Marri is 19*5 d«graM in 

J uiy and only on4^<third aa great in December. On the other hand, 
in tile eastern fliinalaya, wlicre the air at all elevations up to 9,000 
or 10,000 feet is nearly equally moist, and where the range of 
temperature, especially over the plain, is much less than in the 
north-west, the decrease of temperatnre witli height is most rapid 
in Febmary and March and least so in June and July. Tlie slow 
rate of decrement in the rainy season is doubtless dne to the libe- 
ration of latent heat in the condensation of vapour ; this beat ren- 
dering the atmospheric strata in which condensation occurs warmer 
than they otherwise wonld be, while tlie constant precipitation of 
rain prevents the lower strata from becoming very mnch hotter than 
tlie rain drops whidi pass through them. The effect of the rainy 
season in retarding the fall of tem}>erature as we ascend is distinctly 
seen between Bareilly and Kaini Tal or Bdnikhet, but is not seen 
between Rooiiieo and Chakr4ta. 

Tlie great annual range of tein|>emture at more elevated stations, 
especially such as lie b«*liiiid tlie first snowy range and receive little 
or no precipitation, causes even greater diflvmnces in tlie rate of 
decrease of temperature with height, but in the opposite direction. 
In January, the difference of temperature between Cbakriita and 
Leh is 34 degrees, but in August it is only 4 degrees. The 
greater length of the day in summer at Leh, and the absence of 
cloud to obstruct solar radiation on the surrounding monntain sides, 
render the summer months at that station, 11,500 feet above the 
sea, as hot as they would be on the southern side of the snowy 
mountains at an elevation of 8,500 or 9,000 feet If General 
Cunningham’s figures for the temperature of the Spiti valley ate to 
be trusted, the heat of summer at an elevation of 18,000 feet is 
still more excessive. The relation of this to tiie greater height of 
the snow-line on the northern than on the southern ride of the 
HimhU^an system is obvious. 

In the following table the mean rate of decrease of temperatore 
in the first 6,000 or 7,000 feet of ascent has been worked out for 
fy ih In Dehra Ddn the lower station is Rooikee and 

die n]jper one Chakiita ;*in Kumaon, Barrilly haa been taken for 
the lower station, and instead of diooring either Naini Til or Bfini- 
khet for the a|^r one, the monthly mean temperatnrea of both 
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plaoen bare been taken and aasigned to the mean deration the 
fe«ro. Ibis waa considered preferable to taking the fignr^ for 
either biil station alone, beoanse R&nikhet appears to be a littie 
hotter than the arerage of places at tiio same eleration, and Naini 
T&l is probably somewhat cooler than the average. 


V, — Decrement ef tenvperatwre with heitfht in the HimdUtya. 


Month. 

AAm Mn, differ^ 
moe 0jf 

/Me. 

jboNtftfii, difffrence 
ijf eltratim^ 

5,608 /Mf. 

d/Borttm. 

Difference 
of tem- 
perature. 

Height 
for !•. 

Difference 
of tem- 
perature. 

lleiffht 

fori*. 

Height 
for !•. 

Fori, 000 
feet. 



o 

Kt. 

o 

Ft. 

Ft. 

« 

Jannarj 


lfi‘1 

408 

12*9 

442 

426 

2*86 

Febninry 

••• 

17-4 

864 

16*7 

868 

868 

2*78 

March 

•e« 

20*1 

807 

17.1 

838 


8*18 

April 

•e* 

22*0 

270 

20*6 

278 

274 

8*66 

May 

set 

23*3 

266 

22*2 

267 

261 

8*68 

Juno 

•• 

22-8 

270 

20*1 

288 

277 

sai 

July 

•#« 

20*7 


16*7 

841 

819 

8*14 

August 

ess 

200 

808 


841 

826 

8*08 

September 

set 

12*7 

313 

17*1 

888 

828 

8*09 

October 

• •• 

18*0 

343 

16*3 

860 

866 

2*81 

November 

• •• 

12*6 

482 

12*3 


478 

2*11 

December 

.•as 

10*9 

667 

10*2 

669 

668 

1-78 

Year 

SOS 

18*6 

831 

16*6 

845 

888 

2*98 


In Dehra Diin there is a regular annnnl periodic variation in the 
rate of decrease of temperatare with height, bnt in Knmaon the 
regular Tariation is interruptqd in July and August, when the rate of 
decrease is slightly retarded by the fall of rain, os has been explained 
above. When the mean for both districts is taken, the regnlar 
variation from month to month is only slightly broken in Angnst 

The figures given in the table include not only the decrease of 
temperature due to increase of elevation above the sea, bnt also a 
certain diminntion caused by an increase of latitude eqnal to about 
a degree in 6,000 feet of elevation. The change of temperatare 
with latitude in the Himalaya is small and to some extent masked 
by the contrast between the sunny valleys of the interior and the 
cod and doody onter ranges, bnt nevertbdess it exists. On the 
plains of the Nortb>WestPanjhb the temperatare fidls as the latitode 
increases at a mean rate of about 1*1^ F. for each degree of latitode, 
when oorrectums are made for differences of height above the sea. 
ProfaaUy mneh the same rate obtains in the western Hima laya at 
nMderate elevations. The mean tempemtare of TAikand, in latitode 

28 
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39" N. and 4,200 feet ab^ve the sea, appears from the obeervatione 
of Obtain Trotter, BJ!., of Dra. Bellow, Henderson and S 011 II 7 , to 
be aboat 34^. At the same deration in Knmaon the mean tem> 
peratore is between 65" and 66 ", and since tim diSbrenoe of latitode 
is ten degrees, the temperatnre appears to diminish abont 1 * 1 " or 
1 * 2 " for a degree of latitude. There is also a oerfain variation of 
the mean tempeiatare with tiie longitude, places ritoated towards 
the east of the chain being coolw titan those towards the west on 
account of the dondiness of the summer months. In order to deter* 
mine the true variation of temperatnre with bright it is necessary 
to make dlowance for these variations in latitude and longitude. 
The mean annual temperatnre of any place in the western Himdlaya 
may thus be looked upon as a function of four quantities— ( 1 ) the 
sea-levd temperatnre at a point taken as the swro of latitude and 
longitude^ ( 2 ) a constant mdtiplied into tiie height of the place 
above the sea, ( 8 ) a constant multipKed into the latitude, and (4) a 
constant multiplied by the longitude. From the Schlagintwrits* 
work and the reports of the Indian Meteorologkd Department 
fidrly trostworthy mean temperatures for abont thirty places in the 
Himdlaya between the Neptt frontier and the Indus can be obtained, 
more than hdf of these being given in Table HI. Whmi treated by 
the method of least squares the observations admit of bring thrown 
into the form T- 78*5"- *002774- 1*20 (X-29*^-*105 (L-78"), 
a formula which represents the observations with a mean errw of 
aboat threo^uarters of a degree. It ignores, of course, the difierenoes 
of temperatnre between snob places as Almora or Rdnikhetand 
others of equd devation on the outermost raqge. The deoreinent 
of temperature vrith bright when latitude and ^gitude remain 
nndianged appears therefore to be 2*77 degrees in 1,000 feet or 1" 
in861feet In the eastern Himilaya the deorease is more raiHd,tiM 
observations taken at Defiling and Gwilpdra givinga mean rate of 
1" in 820 feet At great elevations <m the table-land, too, it ia 
probable that the temperatnre diminishes more rapidly tiiaa osi tiie 
sontheen dope of the mountains. General Cnnningham*s diservn- 
tioM ift Spiti and Bii^ahn during tiie montii of fiqptsmber, 1647, 
give a mean inoreaae oi about 280 feet in elevation for one degree 
of feu in tsmporatnrej and from tiie observations taken by Or. 
Bonify bn tite Mtnm jonmey from Tdikaad ow tim Eamkoinnk 
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put Mid tilfoagh LwUk in Snptombw, 1875, Hr. Blnaford hu 
dedooed a mean fidl of temporatore equal lo one degree in 887 feei* 

The iaothenu for equal altitndea in the weatem HimUaja and 
Ladik ran from about W. 6* N. to £. 6* S., being thua three pointa 
leaa indiaed to the paralleb of latitode than the general direotioa 
of die moontdn axia; bat in eaatera Tibet, Nqidl, and Sikkini thejr 
probably bend to die aondiward. Ihe mean temperatarea of 
Kdthinanda and Daijiling, at elevationa of 4,854 and 6,918 feet 
above the aea, appear from the obaervationa of tea yeara to be 61*7 
and 58*9 degreea reapeodvely, bat aeoording to the preceding 
formnla they ahoald be 66*7* and 60*1*. The mean temperatarea of 
the foor atadona, Oaijiling, Kdthmaada, Gw4Ip4ra, and Sibadgar, in 
the aoatem Himdlaya and Aaim, may bexeprcaented very aoonrately 
by the formula T- 77*7* ->*003185- 1*58 (X-26*)-*28 (L-85*). 
In thia part of the chain the temparatore decreaaea at a mean rate 
of one degree in 831 feet of aacent, and the iaotherma ran from 
W. 10^ N. to E. 10* S., the direction of the monntaiu axia being 
neariy doe eaat and weat The uotherma arc thua alightiy carved, 
with the eoncavity tovfurda the aoath»west, whilat die general line 
of the moantaina ia conaiderably carved in the oppoaite direction. 
Thia ia merely another form of the atatement in page 209, that the 
higheat temperatarea characterixe that part of the chain between the 
Eepdl frontier and the Satiqj. 

Sappoeing the uniform rate of decreaae worked ont in Table V. 
to hold good for the whole eouthern alope of the North-Weat Himi- 
laya, aince the difference of latitude is nearly propotional to that of 
height, a mean temperature of 49*F., equal to that of London, 
would be attained at a height of 9,600 feet, and the annual range 
of temperature would probably differ littie from that obaerved in 
England. The lull sanitaria, lying between 6,000 and 7,000 feet, 
poeseea climates comparable, as regards tmnperatare, to those of 
Nice, Mentone, and other health resorts in the Riviera ; all the 
towns along the oostof France and Italy from Haraeilles to Florence 
having mean temperatures between 58* and 60*F. The annual 
rangeof the monthly means at die HimiUayan stations does not exceed 
85 or 86 degrees, whereas on the Mediterranean coast it varies 
from 88 or 89 degreea at Nice to 85 or 86 at Florence and Rome. 

* JaiiBn 3kU0nX»§M Mem^ln, VeL 1., i«|e tt$. 
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Nice andIUiiiikhetl»T 0 exactly the same mean temperatnre, bntNioo ie 
seTen or eight degrees hotter than Bhnikhet in Jnly and Angoat, and 
several degrees oolder all through the winter and spring months, except 
in January, when the temperatures of the two places are nearly equaL 

At the superior limit of natural forest in the Himalaya, about 
12,000 feet above the sea, the mean temperature is probably ten 
degrees abovp freeang. Li the Alps a spedes of pine, P. eembra, 
forms natund forests on the borders of perpetual snow, where the 
mean temperature is several degrees under the freezing point. This 
difference of habit between the Himalayan and Alpine pines is very 
curious, and it is difficult to suggest any reason for it, since the natives 
of the Him&laya and Tibet find little difficulty in growing poplars and 
fruit trees in sheltered situations up to 13,000 feet or higher.* A mean 
temperature of 32* would be attained at a height of 15,400 feet, 
which is 2,000 feet above the upper limit of cultivated trees in Tibet. 

The zone which has a mean temperature of 82* in any month 
will probably be near the lower edge of the snows in that month, 
especially in summer, when the light falls of snow on the outer hills 
have been all melted away. If the height of this zone be calculated 
for every month, the highest value obtained will be near the perpe* 
tual snow-line. With the uniform rate of decrease given in the last 
column of Table V., the result for July and August, when the snow 
line is highest, is about 17,630 feet. This result is very much 
higher tlinn that given in Humboldt’s Atie CentraU, on the authority 
of some of the earliest £un>peaii travellers who penetrated into the 
country. General Strachey has, however, shown* tliat some of these 
mistook the lower limit of glaciers for the line of perpetual snow. 
The elevations of Uie snow line on tlie Trisdl and Nanda Devi groujia 
of pciiks, determined by trigonometrical observation from Almora 
in the latter part of 1843, before the winter snows set in, varied, 
according to Strachey, from about 17,000 feet on the eastern face of 
each group to 15,500 on the west ; tltis latter was, however, in part 
probably newly fallen autumnal snow. The conclusion from these 
observations was that the height of the snow-line on the more pro- 
minent points of the southern edge of the belt (of mowy mountains) 
may fairly be reckoned atl6,000feet at the very least.” TheSdilagintF 

' Rrhlagintwoit’s Mctntni^gfi tf /mMi, nnoe 909 . * JwmA JtU- 

tk StvMjf April, ISIS. 
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WMts found tibat the average hei^t of tiie anow-lino on Uie sonihorn 
fiuse of the HimAlnya from BhoUn to Kashmir was 16,200 feet At 
page 72 of General Cnnningham’s book on IsuUk the mean height of 
the snow-line on the peaks north of Simla, determined trigonometric* 
ally, is given at 16,665 feet, the highest {mint oWrvcd being about 
1,000 feet higher ; and in Mr. Drew’s volume on Uio Kashmir terri- 
tories, published in 1875, the olovation of the snow-lino on the outer* 
most zone is stated to be 16,500 foot. Uto height obtained by calenla- 
tion as above suggested is thus probably a littlo too great, tlunigh it 
comes surprisingly close to some of Straohoy’s olMorvtitioikt on Nanda 
Devi and those of Cunningham on the itoaks of Kiilu. Sumo olisor* 
vations havo recently been made by the Trigonometrical Survey 
officers nt Mussoorco to determine the height of tlie snow-lino on tlio 
|M»nb«» above Jamnotri, but tlic results havo not yet been pubUshod. 

For tlie ranges north of Uio Indian watershed wo havo not suffi- 
cient data to calculate the approximate height of tlie snow-line from 
temperature observations ; but the high tem|M!rutnrc of Loh and the 
Spiti valley in July and August show most distinctly tint ituinstbe 
much higher tlum on tlie soudiem side. Tlio limit of {mrpotnul snow 
on the ridges bordering on Tibet, csiHicially thoso which lie lioyond 
the Satlaj, is given by Stracliey as 1U,00U foot at least. Dr. QuranI 
many years ago, und more recently Mr. Drew, assigned an olovaUun 
of 20,000 feet to the limit of the snow in Uuiwbu. Cue reason 
why this limit is so high — the intimsity of solar rsuliation in summer 
— has already been inentionod ; another is tho insignificant (|iiantity 
of snow that falls eadi winter in tliese regions tiuiturc almost ooni- 
pletcly cat off from tiro great soutliera vajiour currents. 

The lower limit of tlio snow in winter iir osnally aboat6,500reot in 
Kiinuioii and somewhat lower in Didiru Dun and tliu hilis north of the 
Panj&b. While it lies the teinperatnre does not rise mnch above 
but it seldom foils in sufficient quantity to lie more than a few days at 
a time. About one year in ton die snow ooinus down as low as 5,000 
feet. The lowest level attained in the first Italf of the present oon- 
tnry was abont 8,000 feet in 1817 and 1847. In 1877 and 1878, 
though the snowfidl was heavier than it luul been for many yeuii,it 
did not oome down mndi below 5,000 feet. A slight tail of snow is 
sniJ to have been observedat Lahore oo the 12th of January, 1874,' 

* Amcw, 17th Jvamtf, W74. 



sit BncXiATiar Disnucm 

bat BO Botiee of this oapreoedented oooarronce wm takcB ia the 
aoteorolo^Oiil report for that BMOth. 

Obo of the BMMt iBiporteat effeote of solar heat opoB the ataioe> 
ftteiirTj*-iii1ir pnr-r plioie is the distarbaBoeofita statical presaore 

aad^«£. rations, which in tom gives rise to those 

movemento of adjastnwnt towards eqailibriara that are recognised 
as winds. The dinmal heating and cooling of the air canses oertain 
osdllatoty variations of p r eesnre called the barometric tides, and gives 
rise to wind movenMots, such aa the land and sea breezes and oertain 
fiMwintaifi winds that will be described below. The great annoal 
change of tempeiatare between snmmer and winter, in like manner, 
oaosea aa annoal variation in the height of the barometer and sets 
up those great corrents of the lower atmos^iere that are called the 
Since the temperature is constantly changing no snoh 
thing as a simple statical distribntion of pressnre ever exists, though 
the averages of long series of observations may approximate more 
or less nearly to what a statical distribution would be. The air is 
oonstaatly in motion either horizontally or vertically, and these 
movements cause variations of pressnre, just as variations of pressure 
prodnoe movements. Causeand effect, as regards pressnre variations 
and winds, are thus so inextricably mixed up that it is next to 
impossible to disentangle them and show their relations clearly. 

There can be littTe doubt that botii the daily add the yearly 
Inequality of preasure grow leas as we ascend ; and the annual vari- 
ation at least becomes quite altered in eharaoter at a moderate ele- 
vation ; but ainoe the barometric variations depend upon the range 
of Umpemture whtdi is possibly very great at great altitudes, while 
at a hei j^t of 6,000 or 7,000 feet it is lem than on the plains, the 
deoreasa of the pressure variations with height is not strictly propor- 
tional tothat of the total pressure. Table VI. gives the mean monthly 
preaaures at a number of stations, and Table VII. the average daily 
range be t ween 9-60 or 10 4 . 11 . mid 8-30 or 4 p Ji. The figures for 
Baieilty, Rooilcee,Dehra, Hussooree (both stations), R4nikhet,Chak- 
rth, a^ Leh, have been corrected for the index errors of the baro- 
matsra are thus comparable witii each other, excq>t in so fitt os the 
dMbren t lengths of dm periods of observation may cause the averages 
to difibrif the atiwrs involveaa onknown barometer error, which does 
aat,hawaw, affmt the range of pr e ssu re, other diurnal or annnaL 
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TIio iloablo Imroinetric Uiat iiccurs ro^larly cvory diiyi ofiiie- 
cially in tro|iicaI ccmiitrioMy id hUII oiio of the latmt niiilenitiMMi of 
a(iiio.«(|>hvric pliouoiiuMia. It luis bcnni oliscn-vcHl at all al«»vtitionH in llto 
lliiiialaya tu whicli lMiri>itH*t(*rs liuvo hiMai csirricKl, anil with no ouii** 
ftidenihio ilifiurencc of [iliaso,^ tlioiigli tin*, raii;{i) uinl j^onoral funn of 
till*, oscillation an; not tlio same at ilifii*.n»iit Iiaighto. It in tlius 
proliuhly ttcnnotiiing of Uic iiatnra of a wave; of oxpaiision and con« 
inictioii iii*oi»agsitcd upwanLs and dowiiwanls witli a velocity equal 
to that of sound. 

Tlic amplitude of the daily tide la^ars an obvious ndution to tlio 
diurnal raiigo of temporaturo, for it is gresitor over Lind areas than 
over the; sea, and in talih; Vi 1. it is seeji to diK;ri»iso pretty regularly 
from the plains up to stfitions situated at an elevation of (i,U0U or 
7|000 feet, where the rangi; of teiiiperatun; is lc*asb iHK^oining greater 
again at Leh, where the t(*nipenituro ningo is large. Moriwver, on 
the plains tluav is a n el l*i narked aniiiial variation of the daily range 
of the isironietiT, having its tiiaxiimiin in tho liot-weatker months, 
when tin; tenqs^ntturo raiigi* is greati*st, and its minimum in tho 
rainy sousoii. Hut the iiiecpiality of teinperutiiro is not the only 
cause on which tlio ohservml haroiiietric tides depend ; for tiieir am- 
plitude, as weJl ns their general form, varies witli the season, the 
latitude and the position of tlie placi; with respect to tho sea and to 
iiiountain ranges. 

• PnifoKisnr TiOomiH, in the ylwrnVtis Jimrttfil of fftirmrr. for 1879, flmln tlmt at 
the tn|i Ilf Mount WaHliiii;.*ioii Ihe ilnily intixima nnil Oiiiiinia nut in three lioiim 
Inter than at the fnrit. 11icMi<{h t1ifMMfren‘iif*f! of eloviitioii lii!r\vi!C!ii the two Mtutioiis 
iH only a littif fiver .'I.inn) fret. Thin ik i|iiilf: unlike uiiytliin^r.that oceiira in ilio^ 
flimi'ilaya. ami isihni I it Icsh iliie to of Iht (;uiim:ii limn IIioni; wliir*h |irrfilii<s; tliciHiimftl 
ticleH. Iloiirly oliserviitiniiK nimlf in linliii kIhiw Ihtil ii|i to a eertniii miKlerato 
elevation the ilaily linmniol rie niaximn ami niinhna am Klijfhtly rftiinleil ; hut this 
In fine to the nifiuntaiii wimis flfHf<rilH;f| Imhiw. At Ja*Ii, in tlif* ii|i|ier IiicIiin valley, 
the iliiiriial wIihIh einiMe the imiritiii^' tnnxiiniim to fieriir nearly iiii liour earlier 
tlion on the iilniiia. Tliia will Ik: hccii from the follfiwiiia tahio 
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Tlio obfienrefl diiimnl iiiovciiic^tsi of tlif* Imromotric ooliinin lire 
in fact made up of sevenil |Kirt^, only one of which is directly caitniHl 
by tlio nItemuU; h(Miiiii|( and cooling which the air undergoes every 
day, thongh the othern arc all indirect eftecU of it. Tlic direct effect 
of heating and cooling n|K>u the proesiiro of the air laie been more 
or less clearly explained by Espy, Davies, and Kreil, but it luis not 
yet been shown by strict matlieinatic:il reasoning that their cxidaiitw 
tion accounts for the whole of the phenoinonon. Tliero is firstly, 
with a rise of tomiM»mturo in the niorning, an iiici*case in tlie elostio 
force of tlio air, indicatisl by a rise of tlio barometer. But the in- 
creased clastic force iinmediatoly sots np a movement of ex|>aasion, 
either vertically or it may ho in some cases laienilly, by which tlie 
pressure is diminisheil. The actual movement of the mercury in tlie 
baromelor is determined by the difference of these two actions ; niul 
consists of a rise at first, up to 9 or 10 a.m., on tlie average, followed 
by a fall which goes on until some time tifler the hottest period of 
tlio day. It is easily seen that as long as the tciuperatnre contiiines 
to rise more and more rapidly, tliat is np to 9 a.m. or a little after, 
the first effect must outweigh the second, and the barometer will 
rise ; but as soon ns the rate of increase of temperature liegins to 
grow loss, oxiuinsion will prevail and the barometer will fall. Tlio 
expansion will not pease at tlie iiishuit when the tcmp<*mtare reaches 
its inaxinium, but owing to the accumulutiou of motion it will go 
on for some time longer. Thus, there ought to be a barometric maxi- 
mum about tlie time of most mpidly increasing tein]>enitnre and a 
minimum in the afternoon. In much the same way it can be shown 
tliat there should be a maximum in the evening, when the tempera- 
ture is falling most rapidly, and a minimum about the coldest time 
of the morning. 

The coincidence between the barometi*ic minima and the extremes 
of temperaturo is usually very far from exact, the barometer in this 
country standing lowest in the mornings obout two hours before the 
tame of minimnm temiicrature, and in the afternoon about an l^ur 
and a half or two hours after the hottest time of the day. This may 
pethaps be explained on tlio principle of forced oscillations, that in 
thesaooettive transformations which the energy undergoes, the oscil* 
lations approximate more and more nearly to simple liarmonic waves 
with tlie maxima and minima seimratcd by equal inten*als. The 
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dinmal curve of temperature Approaches more nearly to a simple 
wave form than that of the solar radiation which falls upon the earth 
at any place, and the double daily oscillation of pressure can be 
almost exactly represented by two waves superimposed. 

At most places in India and the Hiiu&laya the minimum tem- 
perature of the day occurs about sunrise, that is at 6 A.M. on the 
average of the year, and the maximum is attained about 2 P.M. 
The daily rise of temperature therefore occupies only eight hours of 
the twenty-four, and the fall the remaining sixteen. On the princi- 
ple that the height of the barometer varies with the rate of change 
of temperature, the morning maximum should be much more decided 
than that of the evening ; and this is found by observation to be the 
fact, especially in the interior of India and other continental countries. 
Over the se^ in tropical regions the periods of increasing and 
decreasing temperature are probably more nearly equal, and there 
the difference between the day and night waves of pressure is less. 

At places near the equator the epochs of maximum and minimum 
pressure hardly vary from month to month ; but in higher latitudes 
the morning maximum and 'afternoon minimum approach each other 
when the days are short, and become more widely separated in the 
long days of summer. 

Besides this primary oscillation of pressure caused by the heat- 
ing and cooling of the air every day, the barometer indicates other 
changes due to the transfer of air by winds blowing to and from the 
place of observation, and perhaps also in some places it indicates 
other changes again due to the repetition of previous oscillations in 
the form of free waves.. The great regularity and considerable range 
of the barometric tides over tropical seas where the daily range of 
temperature is small, may be thus to some extent caused by the repeti- 
tion of the waves of previous days. In high latitudes, where the 
days and nights are usually of very unequal length and the variation 
of temperature is irregular, the tides become feebler, and near the 
pole disappear altogether, for in forced vibrations of any kind regular 
periodicity in the cause is an esseutial condition. 

Near the coast the land and sea breezes modify the form of the 
diurnal pressure curves both at sea and on land. The transfer of air 
from sea to land during the earlier hours of the night renders the 
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nocturnal fall of pressure on land less, and at sea greater, than it 
would otherwise be, while the land breeze which blows in the fore- 
noons has a similar effect in the opposite direction. Over the water 
the morning minimum thus comes to be the lower of the two, in 
opposition to the usual nile.^ Among the mountains a very similar 
semi-diurnal transference of air takes place, causing two distinct 
types of barometric tides — the one characteristic of valleys and the 
plains near the mountain system, and the other of high ridges and 
detached peaks. These types can be readily distinguished in the 
following table, which gives the variations from the daily mean at 
the hours nearest the turnipg points of the tides : — 



4 a. M. 

10 A. M. 

4 P. M. 

10 P. If. 

Bareilly 

... —021 

•t-'OGO 

— 047 

+ 008 

Roorkee 

... —-020 

+ 057 

—•036 

—•001 

R4nikhet 

... —-025 

+ •041 

— 018 

+ ■013 

Naini T^ 

... —-028 

+ •045 

—•012 

—•003 

C1iakr4ta 

... —-022 

+ •036 

—•015 

—•001 

Simla* 

... —-047 

+ *063 

—•032 

+ •022 

Lch 

... +*011 

+ -037 

— 049 

+ •001 


At Bareilly and Roorkee, on the plains, the variation from the 
irean at 4 r. M. is twice as great as at 4 A. M. At all the Himalayan 
stations except Leh, which is in a valley between two ridges, this 
relation is reversed. Over the plains and on the outer hills, as at 
Naini Tal and Chakr^ta, the pressure at 10 p. m. hardly differs from 
the mean of the day. There is a small positive variation for this 
hour at Bareilly, and as wo recede from the mountains and approach 
the sea the variation becomes greater ; but there can be little error 
in concluding from the above tabic that along the southern border 
of the Himalaya the pressure rises in the evening just sufficiently 
to touch the mean. At Simla and Ranikhet, some twenty or thirty 
miles in to'wards the centre of tlie mountain system, there is, how- 
ever, a well-marked evening maximum. Tliis seems to indicate 
that thp air continues to accumulate over the interior of the moun- 
tain zone for some time after the current has changed on the outer 
ranges and the air has commenced to flow back towards the plains. 

' Blanfonl, J. A. S. B., Vol. XL VI., Part II., page 45. • From General 

Soileau's observations in 1813-45. The daily range given by these figures is nearly 
twice as great as that of the other stations at the siunc altitude. The ronson is 
probably some difference in the foriu of tbc barometer or iu the mode of applying 
the coricctiuu for capillarity. 
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Hie transfer of air from the plains to tlio mountains in tlio 
daytime and its retransfer to the plains at night, which, by partly 
counterbalancing the afternoon fall of the barometer in the moun- 
tains and correspondingly increasing it on the plains, cause the 
peculiarities of the pressure variations seen in the preceding table, 
are brought about by the expansion and contraction of tlie air under 
the influence of heat and cold. In the daytime the air over the 
plains expands more than that over the hills, because the total thick- 
ness of air is greater and the range of toinperatiire is probably 
higher. The surfaces of equal pressure, which we may assume to 
be horizontal on the average, are thus raised more above the i>laiiis 
than on the mountains, and the air under the influence of gravity 
flows down the incline towards the mountains. At night the air con- 
tracts and these surfaces sink more above the open plains than in tlio 
hills, and there is thus a slope or gradient in the opposite direc;tion. 

The following is General Strachey’s description of the diurnal 
variation of the wind in Kuinaon : — 

At most seasons of the year we And tliat on the Himtilayan 
slope winds blow up the valleys during the day, that is from about 
9 A. M. to 9 P. If., and down them during the corresponding hours 
of the night, or from 9 P. M. to 9 A. M. At the debouches of the 
principal streams into the plains, these night winds blow downwards 
with great violence, particularly in winter. In the interior of the 
mountains they are more moderate ; and at great elevations, and in 
the central parts of Tibet, the nights are almost always nearly culiii. 
The diurnal currents from the south, on the other hand, increase in 
force as we ascend in height ; and along the Indian watershed and 
the neighbouring parts of Tibet they are excessively strong ; so 
that in travelling there, I have often looked forward to the after- 
noon, when th^ are at their height, with real dread ; and the mitivos 
of the country invariably endeavour to cross the high passes of the 
Indian watershed early in the day, for the purpose of avoiding the 
fury of the afternoon wind. As we advance furtlier into the table- 
land, however, their power rapidly ceases. 

These wind^ though on the whole blowing from the south-west 
during the day and from the north-east at night, that is perpendi- 
cular to the general line of tho mountains, are naturally constrained 
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to follow the conrse of the deep valleys up which they pass, so that 
their direction is subject to endless local variation ; and, excepting 
on the tops of the hills, little infonnatioii can be obtained by a 
register of the direction of the wind on the Hiin&laya, beyond the 
fact of there being an np or down current In the part of Tibet I 
visited, near the Indian watershed to the north of Kumaon, the 
day wind seemed to commence in the south-east quarter about 9 A. M., 
and gradually to shift round with the sun as the day advanced, 
ending in the south-west quarter about 9 p. if. On several occa- 
sions in these localities I also noticad the wind blowing faintly from 
the north early in the morning. ♦•••****#• 

The calm nights of the table-land and the higher mountains 
would (according to the theory above stated) be a consequence of their 
position in the centre of the mountain area, where the down current 
would originate, and therefore have the least force, though it bo still 
felt in the faint northerly winds that are often observed near the 
Indian watershed. 

The violent night winds from the gorges by which the principal 
rivers leave the mountains would not appear to be altogether due 
to the same cause which produces the ordinary down winds, but to 
the accain\;lation of cold air in the deeper valleys to which I have 
before alluded. The air collected in these aerial lakes, as they may 
be called, having.no means of escape but the openings through whioh 
the drainage is carried off, pours from them in a current the velo- 
city of which will be dependent on the depth and area of the 
mountain basin from which it flows.” 

(General Cunningham also states that in LodAk and Spiti the 
southerly or south-westerly day wind usually begins about 9 A. W., 
the wind blowing faintly from the north about midnight and from 
the north-east in the early morning. 

Xhe day and night winds are probably strongest about 4 P. M. 
and 4 A. m., and the pressnre and temperature observations made at 
these hours on the plains and at the hill stations indicate deariy 
enough that the direction of the baric gradient is from the plains 
towards the mountains ^in the afternoons, and from the ‘mountains 
towards the plains in the mornings. When the pressures of Boorikee 
aiid*Barei]ly at 4 A. M. are reduced to the level of ChakrAta and 



OF THK KonTn-wRftTinH ntovmcRs. 281 

It&iukhet respectively, nn<i are corrected for any residual gradient 
to or from the mountmns discovered by similarly reducing the 
presHiires to the level of the hill stations, it is found tKat there is a 
pressure difference of •077*' at Chakrdta and •055'' at 
sending a wind towards the plains. At 4 r. u. the gradient is 
towards the hills, and is equal to -002" at an elevation of 7,000 feet 
between Iloorkec and Cluikhlta ; while between Bareilly and 
kliet it is ctjual to •045" on tho average of the year. On the southern 
Itonler of tlie mountain zone the gradient causing the down wind 
at night is therefore ratlier greater than that which causes the up 
wind during the day. 

Wlien the pressures of Boorkee at 4 a. x. and 4 F. x. are reduced 
to the level of Leh, a station beyond the Indian watershed, the 
gradients are found to bo •033" in the morning and *182" in the 
afternoon. The pressure difference causing the day wind at great 
elevations thus appears to be nearly six times as great as tlmt whidi 
causes tho night wind ; but this relation is much exaggerated, no 
doubt, by the peculiar form of the pressure variation at Leh, which 
cannot be token as a typical mountain station. This peculiar vari> 
ation is doubtless due to the position of Leh in a narrow valley 
Itetwecn two parallel mountain ranges. .In the daytime the air of 
the valley expands and flows toarards the mountains, and at night 
it again nocnmnlates over the valley. In this way the nootnmal 
barometric tide is completely obliterated, and the afternoon fall of 
tho barometer is rendered muolt greater than it would be on an open 
plain at the same altitude. 

In April, May, and June the afternoon winds of the mountains 
blow with greatest violence, becanso in these montlis the range of 
temperature both on the plains and among* tlie mountains is great* 
eat. In these three montlis we find the afternoon fall of the 
barometer on the plains at a maximum, while at the hill stations it 
is less tlum in the cold weather. The nocturnal inequality of press* 
nre is then at a minimum on the plains and valleys and at a maxi- 
mum on the hills. 

Hie annual variation of pressure differs from the diurnal in th«t 
no part, or an exceedingly minute part, of it is due to direct increase 
or decrease of dastio force accompanying gain or loss of heat. The 
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rise of trinpomtiirc in tlui first half of the year and the fall in the 
latter half are accomj)lislied so slowly that the increase or decrease 
of elastic force cannot accuinulatc^ but is lost in expansion or con- 
traction. The annual variation is tlius almost entirely a secondary 
eftect due to the inovcnumt of air both vertically and horizontally. 
When the temi)oraturc of the air over India changes the air expands 
or contracts, and the hyi)othetical surfaces of equal pn^sstire widen 
out or come closer together than they were before ; and since the 
annual variation of temjierature over the soutli of India is very small 
in comparison with that which occurs over the northern plain and 
ill Central Asia, the vertical range through which these surfaces 
travel in the course of a year will be greater on the Himalaya than 
under the equator. In the cold weather, for example, the planes of 
30, 21), 28, &c. inches are wider apart v(»rtically over Ceylon than 
in Northern India, while at tlie end of the hot and in the rainy season 
the opposite relation obtiiins. 

If there were no lateral movements of the air the pressure at a 
station on the plains would be nearly constant all the year round, 
while at the hill stations it would be least in winter and 
greatc'st in summer, because in the latter season a larger fraction of 
tlie total atmosphere than usual would be elevated above the place, 
while in the winter less than usual would lie above it. In winter, 
however, the planes of equal pressure in the upper regions of the 
atmosphere over India all slope towards the north, and down this 
slope winds blow, causing an accumulation of air over Northern 
India which renders the total pressure observed on the plains at 
that season greater than in summer. As regards mountain stations, 
it depends entirely on the height of the place whether the influx of 
air from the south will be more or less than sufficient to compensate 
for the contraction and sinking of the atmosphere in winter. At 
all the hill stations in Table VI. above 5,000 feet elevation there 
are indications of a winter minimum of pressure, though this is not 
the lowest minimum except at Leh, the most elevated station of all. 
There the pressure is least in the beginning of February, M'hereas at 
all the other stations, as on the plains, it is least in June and July. 

During the cold weather winds are usually blowing out from 
Northern India towards Ihe south along the surface of the ground 
at the same time that other currents are blowing northward in the 
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upper strata ; the apparent ilircction Ixqng mo«Iifio(l in cothcr 
by tlie rotation of tlio earth on its axis and by friction against tlio 
ground surface. On the plain of tho Qangos tho conformation of 
the suiiiioe makes tho lower winds have a north-westerly direction. 

As tho toinpcraturo rises tho air over India expands and a larger 
and larger proportion of tlic total atmosphere is lifted above tlio level 
of tho hill stations. In consequence of this tho barometer at 6nt 
rises at tho higher hill stations ; and it simultaneously miiW over the 
plains and tho lower hills owing to tho outward movement of tho air. 
As tho season advances more and more air is removed from Tinj in by 
tho strong day winds which blow in tho hot woathor ns well ns by 
tlic winds over Uio Indian watershed that linvo boon already described, 
while but little is restored by the feeble night winds that oomo from 
tlic opposite quarters ; tlic baroineter continues to full over tho plains^ 
and the rise observed at the hill stations in spring is soon also cliang- 
od to a fall, except at Lch, where the barometer contuiuos rising 
until May. In tho upper half of the atinosphoro, that is, abovo tho 
phuio of 15 inches jtressure, tho summer depression of the baromo- 
ter, which at Leh is feebler than that of winter, prolmbly disappears 
ultogcther, and the barometer stands highest in tho hottest season as 
it would do at all elevations if there was no transfer of air from ploco 
to place by Intend currents or winds. 

'When tho temperature of Northern India is at its maximum in 
the latter ludf of June, the planes of equal pressure are widest apurt^ 
and they all slope towanls the north in tlie low<.. half of tho atmos- 
phere. Winds consequently blow in from the sea towards the land 
in tho lower stniti, and there are imssibly upper currents in the oi»- 
pusite direction, though the existence of such lias not yctliocn cstali- 
lishcd. This ndation continues until the autumnal erjuinox, after 
which the tcmpcnituro falls rapidly, and the atinosphcra contracts 
and sinks so as to rcpnxlncc the conditions characteristic of tlie cold 
weather. Tlic cooling of tho air at this season, like tlu) heating of it 
in spring, produces a differential effect on tlio height of the baromo* 
ter at the hill stations, whidingiun have a ma.\immn of pressure in 
November. 

When tho effects of tlie two actions above dcscriliod — the expan- 
sion and contraction of tho atmosphere vertically, and the lateral 

8U 
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tnin»fi'rciico of iiir by winds — are home in iniiul^ some curious nnd at 
firnt si;;]it iin^Nidi cable pccuKnrities of the annual variation of pn^ss* 
nre bcn'Oine inti*Ui;;ible. For example^ on tbe plains tlie bnrouioter 
alniust. invariably stands bi;rhor in Decoinber than in January, 
tboii;rli January is tbo colder month of ibo two. This anonmly at 
unco disappentTs wlien wc remonilior tiait ibo total pressure of the 
air on (ho plains, consfdcrod statically, is made up of two parts — 
that of the air ftrom tlio plains np to the hill stations, and that of 
the air lyin}{ alsive tbe bill stations. Tlio latter }»art ap]^>earH from 
the ohsorvatioiis of IaJi to be greati^st in tbo first fortnights 
of May and November, and least in the corresponding parts of 
February and August ; and if the monthly means for any station 
on tbe plains or lower bills be subjected to hannonic analysis, the 
annual variation will bo found to be very closcOy represented by two 
hurinonic waves — one of anniuil period, reaching its nuixiiniim at the 
time of greatest cold in the beginning of January, and the other of 
six months* duration nearly coinciding in phase with the pressure 
variation at Leh. The amplitude of the iirst of these undulations, 
wdiich is as much as six tenths of an inch at some places on tlio 
plains, rapidly diminishes as wo ascend, nnd passing through a zero 
vnltio at about IQ, 000 feet elevation, rc-npp(*ars at Leh in nearly 
the opposite phase, the iiiiiiiiimm falling in winter. The amplitude 
of the half-yearly oscillation inciTasc's slightly ns wc ascend, but it 
appears to vary with distance from the plains in a horixontnl direc- 
tion rather than with height. The observed pressure on the plains, 
being duo to the superposition of tbe two waves, is highest in 
December— tlint is, between the dates when each wave separately 
attains its maxinmm. 

Tlio truth of tliis theory of the annual change of pressure may bo 
more clearly scon from Table VIII., where the monthly variations of 
the iKiromotric weights of throe successive strata of the lower atmos- 
phere from their annual mean values are compared with the siinul- 
tanoon» variations of temporature. The last double column gives 
iho variations for the whole thickness of the atmosphere from the 
plains up to 11,500 feet above soa-levol. 
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The barometric weight of each stratnm and of the whole thick* 
ness — that is, the difference between the observed pressures at the 
top and bottom — ^varies inversely with the temperature, and the one 
variation is as nearly as possible proportional to the other. Tlie only 
exception worth noting is that in the month of November the stati* 
cal pressure of the stratum between Chakr&ta and Leli is less than 
it should be according to the temperature figures. This anomaly, 
however, would probably disappear from the moans of a longer 
series of observations. 

The annual variation of the wind in Northern India is for the 
most part Such as should accompany the pressure variatioas alK>vo 
described, according to the usually received “ convection current’’ 
theory ; but there is one important feature of the winds of tlio plain 
that has not yet been satisfactorily explained — namely, the prcvaleneo 
during the hot weather of strong north-westerly winds when tho 
distribution of temperature and pressure should, by tho theory of 
convection currents, give rise to winds with a southerly element 
These “ winds of elastic expansion,” as they have been called by Mr 
Blanford, actually blow sometimes from places where tho mean press- 
ure is low to others where it is slightly higher. They arc tho 
strongest winds of the year on the Indian plain ; they blow only in 
tho daytii|>e, and since there is no compensating current of any 
appreciable strength at night, they are probably the chief agency in 
that removal of air from Upper India which causes tho groat 
summer depression of the barometer. They are not confined to 
India, but are equally characteristic of Afghanistan ; and Colonel 
Prejevalsky encountered winds perfectly similar in everything except 
temperature in various parts of tho Gobi desert and on the Alosluin 
plateau north-east of Tibet. On the southern slope of the Himalaya 
these winds are soiiieiiiiies met up to elevations of G,0U0 or 7,000 
feet, and when they blow the air is unusually dry and full of dust. 
At greater elevations, however, they are either not felt or become 
undistinguisluible from the ordinary up currents that blow during 
tho day. 



/JSr .— resultant iriwrf directions at places in the Himalaya* 
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From the preceding tnlde it Aocn tliat tlioiigh Iho cliango of 
ilio ])rcviuHng wind from nortli-woHt to esist or soutli-enst at the 
commencement of the niiiiA in very distinctly markcHl on the {dains, 
no Much chnnge )>lnce at the hill sUitions. Even nt the lowest 
of (heso, Dtdira, the rosulhint wind varies only from about three 
]»oin(H north to the same tliMhincc south of west. At nil the higher 
shit ions tho prevailing direction in every inoutli is southerly or 
soufh-westerly, with modiiications depending on the form of tho 
ground, — at Nuini Tal, for inshineo, the winds are generally sontli- 
esisterly. Tlio only notiihle variation of tho wind direction is a 
deflection towards the east at Chaknita (also at Simla, Marri, and 
other stations on the north-western llinirdaya) ut the time when 
the winter snows and rains arc hcsivieat. Tho cause of tliis has 
not yet hoeii nsciwtiinod. 

The wind direction at tho hill stations changes so little from 
iiKMith to iiionth because tho winter monsoon is of no great vcrticsil 
thickness, while that of the summer months extends to a much 
greater elevation than tho highest stition nt whicli observations 
have Ihh'u ina<Ie. AVheii northerly or north-westerly winds are 
blowing on Uio plains, the return current from the soutli-west is 
felt on the mountains at all elevations above the first few thousiind 
feet ; and when southerly winds blow over tho plains, tho return 
current, if it exists at all, lies at a very great altitude. Tlio exist- 
ence of this return current from the north during the suinmor 
monsoon may possibly be proved by cloud observations. Dr. 
Scully’s observations on the way back from Yurkniid in August, 
1875, tell neither for nor against it, tlie resuUant of all the wind 
dirootums observed at elevations above 14,000 feet being due west. 

In tho next table tho vertical thickness of each monsoon current 
on tho Himalayan slope has been coiuputiol approximately from 
observations made nt pail’s of hill stations in tho north and south of 
India. Tlic northern stations are Bookeo and Chaknita, and tlid 
soiiihern ones, Colonibu and Newara Eli}ai in Ceylon. To render 
tbo figures directly comiianible, the observed pressures at tlie liill 
stations have been reduced to tho common elevation of 7,000 feet, 
and those of the lower stations to sea-levcl, as was done by Mr. 
Blanford in drawing up a similar table in the Indian MeUorolcgi$i*B 
VaiU J/tfctim, page 175. 



S^ummer. Winter. 
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X . — Vertical ihicknesit of the Mcnaoon Currents. 
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Montli. 


NovrynlKT 

Occuinber 

.laimavy 

Kcbnmry 
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Inly 

September 


MraH prrMntre at 
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i + 0.50 
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23-379 

! 23-310 
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29-915 

30-070 

—•156 

i 23-389 

23-2701 + 119 

29*917 

29-994 

-077 

! 23-318 

23-179 

1 + 169 

29*8.56 

29-48:i 

+ -373 1 

1 23-313 

23-ir.o 

« 4 -183 

29*871 

•29.508 

+ -.366 

msm 

23-205 

' +-I39 

1 29-879 

29 -.5 76 

ESISI 




! 29-681 

1 f-213 


Neniral jitene. 



24-45 

24-8?) 

2r.:b» 

27-35 

17-96 

16*81 

17 - 80 

18 - 67 


6,780 

6,260 

4,690 

2,650 

14.130 

15,9.30 

14,370 

13,140 


At 7.000 foot elevation the presM.re gradient in botli seaflons is 
such as to send a current from south to north, while at sen-level it 


is only in the winter season that the wind blows from nortli to south. 
Tlio neutral plane separating the lower wind current from the sup- 
po.sod upper rt'turn current is nearly 10,000 f(U‘t above the sea in 
the height of tlic rainy season ; but in the cold weather, especially 
in January and February, the neutral plane is below the level of 
ilio lull sanitaria. 


The heights in the table represent only the a]»proxi!nate mean 
positions of tlie neutral plane for the several months. In reality its 
height is constantly fluctuating, and thus in tlie winter season it often 
sinks so low as to strike the Indian plain below i 'obasc of the hills. 
A inoi.st oastcTly or .«5oiith-easterly current then blows for several days 
at a time in Upper India, bringing the winter rains, while in Southern 
India the wind may be northerly. Tlie prevailing direction of the 
wind on the plains is, however, always northerly in the cold weather, 
in accordance with the mean position of the neutral plane. 

Tlie pressure gradients both at .?ea-Icvel and at 7,000 feet are much 
greater in summer than in winter. In the latter half of October and 
the beginning of November there is hardl}' any gradient cither way, 
and at that time feeble winds and calms prevail. The velocity of the 
wind being directly proportional to the baric gradient (except perhaps 
ill the case of anomalous currents like the winds of elastic expansion ” 
which blow down the valley of the Ganges in the hot weather), this 
velocity should be greater in the rainy season than in winter. 
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XL — Monthly mean relocUy of mnd in milee per diem* 


Station. 

January. 

February. 

i 

April. 


June. 


1 

September. 

October. 

1 

i 

1 

Year. 

Itoorkcc, 

55-8 

65-0 

67-3 

74-6 

91-9 

101-0 

18-3 

65-5 

68-8 

35*3 

31-3 

35-7 

63-5 

Bareilly, 

70*6 

95-4 

95-1 

110-4117-2 

134-5 

105*5 

75*9 

71-6 

41-0 

42-3, 

61-6 

84-3 

Dchrn ... 

mxm 

49-2 

57-6 

65-2 

64-7 

54-0 

34-0 

29-61 

34-1 

42-6 

60-9 

47-4 

47-3 

Rdnikhet, 

71*9 

77-0 

87-1 

131-3 

93-()il20-0 

129-1 150-3 

136-4 

116-6 

09-5 

KMjJ 

109-4 

Chakrtita, 

114-5 

114-6 

129-4 

137-0^l33-8jl28I 

110-1 

88-5 

100-3 

116-1 

105-9| 103-3 

117-7 


Table XL shows that on the plains and at Ranikhct (for which 
station moro observations are required to get a good average) the 
wind velocity is least in winter; but that at Chakrata it is least in 
the rains. At the hill stations the wdiids are chiefly of the diurnal 
kind; and are feeblest when the temperature range is least — that 
iS; in the montli of August. 

The quantity of water vapour present in the air at any time is a 

^ most important meteorological condition. It 

Humiditj and cloud. . 

depends on the temperature; the distance from 

the sea or other evaporating surface, and the direction of the wind. 
These relations are very distinctly marked on the North Indian plain, 
where the high temperature range in the yearly period and the semi- 
annual change of the winds combine to render the proportion of 
vapour in the air during July and August nearly three times as great 
as in December and January. A high temperature cannot of course 
increase the quantity of vapour in the air, unless it be in a region 
whore vapour is being generated. Accordingly wc find in Table XII. 
that the vapour pressure at Iloorkee, on the drier part of the plain, 
hardly varies from December to April, though as soon as the sea 
winds set in, which they sometimes do in the middle of May, the 
proportion of vapour rapidly increases. At Bareilly, where the 
surrounding country is moistcr and better wooded than at Roorkee, 
there is S slight increase of vapour in the hot-weather months. 














XTL — ^^oMhly mean tension of ajneous vapour at places in the Unndlnya} 
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Tlie tensions in the foregoing table have been computed from 
observations of dry and wet bulb thermometers. The formula used 
for the most part has been Apjohn’s ; but all the figures for Leh and 
Musooree, and those for the last four years at the other stations, have 
been computed by means of certain tables based on Augustus formula. 

On the southern slope of the mountains the annual variation of 
vapour tension is similar to that which obtains on the plains, though 
because of the considerable evaporation from the forest-covered 
slopes, and the occasional showers of rain which fall, tho increase of 
vapour during the hot weather goes on much more uniformly than on 
the plains. At Leh, where hardly any precipitation occurs at any time 
of the year, but in the neighl>ourhood of which there is some cultivated 
land irrigated from the hill streams, the annual variation of vapour 
tension is doterinincd almost entirely by the tompenitiire. In the 
valley of Yarkand the quantity of vapour in the air is similarly 
determined by the temperature and the extent of irrigation. 

In the mountains the mean vapour tension decreases very rapidly 
with the height, on account of the rapid decrease of temperature as 
we ascend. If Dalton's law, that in a mixture of gases or vapours 
the pressure of each is the same as if it filled the whole space alone, 
were applicable to the atmosphere, as is sometimes supposed even 
yet) then the pressure or tension of vapour observed on the plains 
ought to be reduced one-half on ascending through 29,000 feet; 
but it is found by observation that a vapour pressure equal to half 
that observed on the plains is attained at an elevation of 7,000 or 
8,000 feet. This was pointed out by General Strachey in the Pvo- 
eeedings of the Royal Society for March, 1861, where he Las shown 
that the observations of Mr. Welsh in balloon ascents, those of Dr. 
Hooker in Sikkim, and his own observations in Kumaon (most of 
which are included in Table XII.), make it perfectly certain that the 
proportion of water vapour which exists at any given elevation is 
determined, not by Dalton's law, but simply by the temperature. 
The vapour raised from the earth’s surface is constantly dififusing 
upwards, and would go on doing so until it attained the state of 
equilibrium represented by Dalton's law ; but the temperature falls 
so rapidly as the height increases that saturation point is reached and 
the vapour is partially condensed into cloud or rain long before the 
barometric equilibrium is attained. 
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In Uie third coluinn of Table XilL tlio fi^ruroii vcn in the ]>revioii9 
table have been coin|Mirod in aniantior suggested by Sinudiey. Tlie 
tension of vapour at sca-lcvcl under Kuiiiaon and OarhwiU has been 
computed for each inonthi by multiplying the moan of the obsorvod 
tensions at Boorkee and Bareilly into the ratio botweon tlio tonsiou of 
saturated vafiour at the sca-levcl teiii|»eraturo and tliat of suturatod 
vapour at the tciii|)eraturc of tlic plain ; tliat is to say, the tciniiorature 
is supposed to bo corrected for elevation above tlio Hca^vhilc ilie degree 
of saturation rciiiuius constant The figures in Table XIL have tlicti 
been divided by the corresponding tensions at soa4evcI| and tlie average 
of the fractions fur all the iiiontlislias been ealcukitod for each elevation. 
Finallyi from these results the ratio of the tensions at each even thou- 
sand feet above the sea has been found by interpolation. The second 
coluinn of the table gives the results of Sir Joseph Hooker’s oliscrvo- 
t ions in Sikkim comparcnl with tliose taken at the nic^tcorological obser- 
vatory of Q wtUparanear the foot of the hillsi anti the fourth column Inis 
Uum coinputcMl from the observations in General (hmiiingliain’H J^idak 
and those taken by Dr. Scully on tlie way Imek from Yurkiiiul in lb?.*!. 
The latter liai’c h(!cn [lublishcd in the Jadmn Aleieoroloj/icul Afetnoivit^ 
No. VIII. The Ijusc sbition for tlio Kashiiiir group is i{4wal Pindi. The 
figures opii#>sito 7,(XK) feet in tlie second and fourth columns are derived 
from the iiiontlily means of tlie Darjiling and Marri observatories. 


XIIL — Proportions of vaponr tennion at various elcrations in (he 

Jfwidlfttja, 


Height 

Sikkim. 


KiMliifiir 

nnil 

I^wlak. 

MKAN Kon IftilSLAYA. 

Kumoon. 

Obhcrrcfl. 

('om|)Ufed by 
Simclicy** 
nietlioa. 

(kimiiiilefl by 
liniiirs 
mcliKirl. 

8eA-icvcl ... 

1-00 

ruu 

i-00 


100 

I*ii0 

1,000 foot . 

•89 

•92 

•92 


•91 

•91 

*,000 „ 

•as 

•S9 

•S.1 


•83 

•62 

3f000 ... 

•74 

•27 

•69 


•75 

•74 

4,000 „ 

•67 

•74 

Hi 

•61 

•66 

•67 

5,000 H w 

•«4 

•70 

Bi] 

•62 

•62 

•61 


-.’59 

•60 


•.'»9 

•56 

•5.1 


•53 

•56 

•60 

•56 

•51 

•50 

a.ooo If ••• 


•5.1 

•41 

•48 

•46 

•45 

ViOOO II .M 

•44 

•49 

•2S 

•40 

•42 

•41 

10|000 II 

•40 

•47 

•27 

•36 

•38 

•37 

11,000 H ... 

•87 

•3.1 

•26 

•33 

•34 

•33 

UiOOO II ... 

•35 

-28 

•21 

•26 

•31 

•30 

13,000 „ M 


•25 

•23 

•26 

•28 

•27 

14,000 „ 

•27 

•20 

•19 

•22 


•21 

15,000 „ ... 

•27 

•17 

•15 

•20 

•22 

•22 

10,000 » 

•22 

*15 

•16 

•IS 

•20 

•20 

17,000 „ ... 

•20 

•15 

•14 

•16 

•IS 

•IS 

ISiOCO ^ ... 

•19 

•14 

•M 

•16 

•16 

•16 

19|0Q0 „ ... 

•12 

•13 

•14 

•15 

•14 
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Tlio mean of all tliroe aot^ of ohoormtiom probablj rcpivsents 
very closely the actonl diminntion of vn)Kmr prossure on ssoendiug 
in the Hiinilayii. It decreases with more regularity than either the 
Knninon or Kashmir scries of observations nlmie, and it agrees very 
closely with the series for Sikkim, where the relative humidity, or 
)toroontago of saturation, varies much less than in the western 
llini&lnya. The last column of the table but one gives a series of 
nitios calculated on the assumption that the degree of hnnudity is 
the samo at all elevations, and that the temperature of the southern 
slo)>e of Ihe Hiin41aya decreases at the mean rate above found — one 
degree in 861 feet This series agrees very closely with the average 
of the restilts given by observation ; though from 2,000 to 10,000 feet 
the calculated ratios are all oonsidombly less than those observed in 
Knniaon. Daring tlio hotrwonther months the degree of saturation 
on the plains below Knmaon falls exceedingly low, while On the hills, 
ns has already been stated, tlio air remains much moister ; at Dehra, 
fur example, the vapour pressure in March, April, May, and June is 
grciiter than at lloorkcc owing to local evaporation. Thus on the 
average of the year the relative humidity of the air in the Kumaon 
hills is considerably greater tlian over tlie plain. On the other liand, 
tlio observed ratios from 14,000 feet upwards are less than those 
given by calculation, because most of the observations at these 
altitudes wore mode at places lying behind the snowy range. 

In the lost column ore given the ratios calculated by the log« 
aritlimio formula, logp log P— where A isttpressed in feet. 
Dr. Jolius Honn, in on artido in the Anstrinn Meteorological Society’s 
Jonrnal for 1874, page 198, has deduced from all the availaUe dhser* 
vations on mountains and in balloons a similar formula in which the 
numerical constant is 6,517 metres, or 21,882 feet. On the assump- 
tion that this formula holds good to some distance beyond the limits 
of observatimi, we find that an elevation of 28,000 feety or about the 
averogn height of the snowy peaks, the quantity of vapour in Um 
mr is only ono4enth of the quantity at sea-level. The extrenw 
dr}'ncs8 of Tibet and LadAk is thus easily accounted for. 

Ihe logarithmic formnla has the advantage of oiabling us to 
colculato approximately the total quantity of vapour in the air 
at any tim<^ by an aitplication of the integral ealenhiS. Uahig 
the generally nwdvud values for the denrity of water vaponr and its 
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0 (M»fficient of expansion with hoot, and extending- the integration to 
•n infinite height above the ground, it is found that the depth of 
water that would be formed by the complete condensation of the 
vapour over a given area is almost exactly three times the height of 
the mercurial column which measures the pressure of the vapour at 
the bottom. In tlie rainy season for example, when the pressure 
of vapour over the Indian plain is equal to about an inch of 
mercury, the complete precipitation of the vapour would yield only 
three inches of rain, that is, less than the quantity which sometimes 
falls in two or three hours. A continuous downpour amounting to 
fifteen or twenty inches, such ns frequently occurs in India, must 
be fed by a powerful indraught of moist air. 

The relative humidity of the air is probably greater at all eleva- 
tions on the Hini&layan slope than either on the plains or on the 
Tibetan plateau beyond the Indian watershed ; and it is doubtless 
greater on forestclnd slopes and valleys than on steep and bare 
mountain sides. On a high ridge, too, which intercepts and deflects 
upwards the prevailing south-west winds, thereby cooling them and 
partially condensing their vapour, the deg^ of saturation in 
greater than on the lower ridges or valleys behind it ; for the air 
in sinking after crossing the high ridge is warmed and rendered 
callable of absorbing more muisture tlun it has been able to retain 
in crossing the ridge. Thus Naini T41, independently of the influ- 
ence of the lake, is always much moister tl^in Rdnikhet or tiie 
notoriously dry and bare station of Almora. The registers of 
the meteorological observatories do not, however, illustrate this 
very well ; for at several of them observations have only been 
taken in the daytime, when the relative humidity is below tlie mean ; 
and the humidities recorded at the old observatory of Naini T&l are 
quite untrustworthy and in many cases impossible. At Bareilly, 
Roorkee, R&nikhet, and Clmkr&ta observations were taken both 
night and day for some years, at the hours of ten and four. If the 
means of the four observations at these hours be adopted as daily 
means, ChakWUa appears to be the most humid of the four stations, and 
Roorkee and RAnikhet the driest, though the difference between 
Chiikrkta and Roorkee or R4nikhet is less than might be anticipa- 
ted. The humidities of the other places in Table XIV. have been 
calculated approximately from the monthly means of tcfiipcruture 
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and vapour tension. The figures for Leh in the winter months are 
doubtful ; the psychrometer generally giving unreliable results when 
the temperature falls much below freezing. 

XIV. — Approximate mean humidities of plaicts in ike Himdlaya. 



Bareillj 

Roovkse 

IMim 

DhiirmsSla 

MnMooree 

RAnikhet 

Chakrita 

Leh 



H I I 

£ S ' S5 


i\i 


1 1 


6S 6I> 63 

62 68 62 

69 62 67 70 

69 36 67 68 

70 61 72 70 

53 64 62 

68 67 

71 70 



The relative humidify of the ur at all elevations up to 11,500 feet 
is subject to a double annual variation, one maximum occurring at tlie 
time of greatest cold, and the other in the middle of the rainy season. 
At Leh the summer maximum is very faintly marked, nine-tenths of 
the vapour brought by the south-west mOtasoon being cut off before 
reaching the station, and at Dharms&la, north of the Panjkb, the air 
appears to be slightly more humid in winter than in summer. At all the 
other stations the maximum degree of humidify is reached in August 

In April and November the air is dry, especially in the former 
r>.onth, when, during hot winds from the nortiv-wost, the percent 
age of saturation over the plains often foils as low as 5 or 6. In 
the hills, at Almora and Rinikhet, the humidity of the air frequently 
sinks to 25 per cent, but is sehlom less than 20 per cent The 
month of November and the beginning of December appear to be 
quite as dry as April at the higher hill stations, where these months 
are rainless, while showers sometimes foil in April ; but on the 
plains, ^oanse of the low temperature of November and the mois- 
ture leil^ in the ground by the summer rains, tiie air is still compa- 
ratively moist In the cold weather the Sub-Himdlayan stations are 
mdifo humid than the hill stations on the average of the twenfy- 
(bur hours, probaUy because the air, whidi is cooled and has its 
relative llum^ify increased'hy radiation duringthe nighty drains away 
ftmn the h^ and colleeto over the plain. At this season the air at the 
hill ttations ajqNMrsto be difyr in the mornings than in the evenings. 
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The homidity of the upper regions of the atmosphore, us 
indmM by dowls, is always greater in the daytime than at night. 
On the outer slope of the Himilayan chain the variation is doubtioss 
quite as dbtinotly seen as anywhere else in the world, but it lus 
not been recorded in the observatory registers, whore only tlie 
amounts of dond seen at 10 A.if . and 4 p.ii. havo been entered. Tlie 
variation is, however, probably very similar to that which occurs 
over the plains, where the dry is most soreno about 10 P.ii. and 
most cloudy at the hottest time of the day, when the upward con- 
vection currents are strongest In Table XV. the figures represent 
the means of the 10 A. n. and 4 p. K. observations, and they are 
therefore a little above the true mean for the day. 

XV. — Average proportion doaiy s£^ tn Umtite the expanee. 


Station. 


t 

1 


April. 

1 

1 

July. 

August. 

September. 

October. 

1 

1 

! 

1 

Bareilly ••• 

3*87 

8-12 

2*97 

1*96 

1*46 

3'98 

7*11 

6*18 

m 

0*73 

m 

1*86 

8*12 

Roorkee 

2*96 

3*47 

3-13 

2*25 

1*71 

tEj 

4*97. 4*5() 

4-58 01K» 

0*M2 

2*18 

2*87 

Dehim ••• 

378 


IIS 

3*7# 

4-03 


4*83' 1-OR 

1*33 

2*74 

8-76 

Dharms&la 

4 99 

3*91, 3*42 

217 

2-60 

3*26 


4’0». 0*74 

lilOij 


3*54 

Rinikhet ^ 

8*66 

4*43 3*78 

334 

3S8 

5*41 

8*58 8*42 

5*64 

1*69 

1*31 

2*99 

4-40 

ChakrAta ••• 

4*23| 4*75| 4*44 

3*42 

3*78 

5*14 

8*89 8*57 

6*79 2*28 

1*74 


m 

liOll oes 

6-83|6-8S;6*37 


6-77 






|#n 


The annual variation of cloud is similar to that of the relative 
humidity of the air near the ground. It has two maxima, in the 
cold weather and the rainy season, and two minimn, in April or May 
and in November. April is cloudier than Novemi>er, probably be- 
cause the npward movement of the air during the day then prevails 
over the downward iiiovemcnt at night, while in November the prevar 
lent movement is downvrard. In this way the air in the upper 
strata is dynamically cooled in the hot-weather months and dyna- 
micafly heated in November. The variation of humidity at the hill 
stations is intermediate in character between that observed on the 
plain and the variation in the doud-bearing strata of the atmosphere. 

No direct observatums of the heights of clouds above the ground 
have been made in the Himdlays. The ordinary clouds of the 
laii^ season that look like broken cumulus from below are often 
not more than 5,000 or 6,000 feet above sea-level, hill stations 
like Naim TM and Mussooree being frequently enveloped in them 
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fi*r dnys. Th#y mmctimni oven «t<wl (Umn to tlio lovol of tlm 
jtininx, t)io whole iimm of tlio nioonbUM np to tlie snows being then 
shroiulotl in fog. From the Taponr tensions given in Table XIIL, 
niul the temiieratare decrements in Table V., it is possible to calcnlote 
npproxiinah'Iy die average height at which a mass of air rising up 
from die plain would reach the dew>point and begirt to form dead. 
In Janiwry this height is a litde over 4,000 feet above the plain, or 
nUmt ri,0(X) feotaiMve sea>level. In April and May the height above 
the plain is 8,000 feet, and at this time of die year it is rare to find 
clouds resting on die outer ridges of the Him&laya, though great 
banks of thcin are formed every day along the southern fiioe of the 
snowy range. In the rainy season, that is, between the middle of 
Juno aiwl the end of September, die average height at which 
doiids would comiiionoe to be formed in a rising column of air 
is 3,100 feet above the plain or abont 3,000 above sea-Iovel. 
Tliis probably coincides very nearly wiUi the zone of greatest 
rainfall on tiio mountains. In August, when the air is most humid 
and rainfall most frequent, the average lower limit of cloud is 
prolmbly about 3,200 feet above the sen. 

Ilegarding the upper limit of cloud nothing is known. Tlio 
light featlieiy ice-dond called drrus, seen above the plains of Tibet 
and die {Hisses over die Indian watershed, a{>pcars quite ns high as 
when viewed from the Indian plain. It is probably formed at all 
elevadons to wlrieli water va{Mnr extends, though what die u|>per 
limit of va[)our is we do not know. If wo assume die drrus clouds 
over the Tilieton plateau to lie tmeo as high as tlio plateau itself, 
say 30,000 fwt above 8ca>level, the quantity of va{>oar in the air 
would lie only one4weiiticdi of that observed on the plains of India, 
but it would {irolmbly bo quite suffidont to form light douds. 

Tlie distribution of min both bn the plains and on the mountains 

has already been described in a general way. 

Bniii sad snow. _ i . - .vt t «. T . .. 

The plains of Nortiiem India, between the 

mountains and the Jumna rii'cr, or a line drown north-westward fra!|i 
Dclhhbeyond the river, may be divided into roughfy’ paralld senes of 
equal rainfall, that which receives the greatest amount of predpitation 
lyidg nearest to the Himalaya. The breadth of each of these sones 
gradaplly diminidies towards the nortihwest and widens out in the 
direction of Bengal, beoanse^ the prevailing wind of the rainy season 
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being easterly over the plain, the supply of vapour gradually dimi- 
nishes and the rains become Itghtoras we pass from east to west In 
Table XVL, the average monthly rainfitlls of 15 places on the plains 
near the base of the hills of Kumaon, Oarhwil, and Dehra Diin, are 
given. The first group of stations is at an average distance of 80 to80 
miles from the base of the hills, and the distance of the other group 
is under 20 miles. In both groups the stations are arranged in 
order from east to west The table might be extended indefinitely 
in both these directions as well as southwards, but little would be 
gained by doing so, since the distribution of rain above described is 
seen clearly enough from the figures as they stand. 

The average rainfall of the line of stations at a distance exceeding 
twenty miles from the Himalaya is 40*1 inches, and that of the 
stations at a distance less than twenty miles is 46*6 inches. In each 
group the total rainfall gradually diminishes in passing from the 
extreme east of Bohilkhand to the neighbourhood of the Ganges, 
whore it increases suddenly and again gradually shades off to the 
westward. The mean wind directions for the rainy season at Roor- 
kee, Meerut, and Delhi indicate that there is frequently a sort of 
eddy formed at that season near the upper course of the Ganges, 
probably by the meeting of the south-east winds of the plain with 
south-west winds from the Arabian Sea that have been deflected 
northward by the Aravali hills in Rijput&na, and this may be the 
cause of the increased rainfall that is observed. 

On the mountains the rainfall varies rapidly with height, and 
its quantity is to a very great extent dependent on the situation 
of the place to tlie windward or leeward of high ridges and peaks. 
At fairly exposed stations of nearly equal altitudes there is a gradual 
diminution of the annual ramfall on passing from west to east, and 
between the Ganges and Jumna there is a slight increase perfectly 
comparable to that which occurs on the plain in the districts of Bijnor 
and Sah&ranpur. Thus the annual rainfall of Daijiling is 120 inches, 
that of Naini Talfll inches, that of Mussooree 95 inches, and that of 
Chakrkta, Simla, and Marri 62, 68, and 58 inches respectively. 

The next table gives the average monthly and annual rainfall of 
tweniy places on the Himalayan slope, classified into three groups 
according to their positions near the foot of the slopet, on the outer 
high ranges or on the inner rangro and valleys. 

32 
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llie influence of an elevated ridge in diminishing the rainfall 
of the valley behind it is seen on comparing the rainfall of Almora 
witli that of Naini Tfil, or even by comparing Srinagar with Panri, 
though both of these lie far in the interior of the mountain system. 
A much greater contrast is observable between Bhogpur, at the foot of 
the mountains overhanging the gorge of the Ghingcs above Hardwiir, 
and Dehra, in the Diin, behind the central and highest part of the 
SiwiUik chain. The rainfall of Bhogpur^ given by the observations 
of two and a half years is, however, probably too liigh. 

Tlie variation of rainfall with height can only be roughly determin- 
ed, because every high ridge and peak thus cuts oft* the supply of vapour 
from the lower ground to the north of it. In Table XYIII. an attempt 
has been made to determine it approximately from the rainfall figures 
in the first two sections of Table XVII., together with tliose of two or 
three places in the hills north of the Punjhb and tlie observations made 
by General Strachey at Niti in 1849. Tlie ratio between the mean 
rainfall of each hill station and tliat of the nearest station or stations 
on the plains, for the same years, is given in the lost column. 
XVIIL — Rainfall of the oiUe^* elope of Himalaya compared to 


t/iat of tlie iieighhmiring plain. 


Hills. 

PLAixa 

Difference of 
elevation. 

Rainfall ratio. 

Station. 

Height 
in feet. 

1 

1 

Nearest station or 
stations. 

Height 
in feet. 

% 

c 

S 




0! 




m 

1 

00 

Kilpuri 



001 

Rndarpnr 


• 720 

43-9 


1*37 

Haixiwir 



457 

lioorkoe 


8»U 

40-2 

210 

M4 

PatlUiiikot 


1,1(10 

502 

(}unU8|)ar 


000 

SO-1 

280 

167 

Mohan 


i,sau 

05’ 1 

Kooi'kce 


800 

30-8 

440 

164 

llaldwini 


1,430 

741 

Uudanmr 


720 

43*9 

710 

I'OO 

Amlxlri 


1,800 

77*8 

Sahiraiinur and AmbilOy 

890 

3o*0 

HIE 

2-38 

Kilsi 


2,U(Xi 

823 

Ditto 


890 

Kl&l 

1,110 

2*42 

Niirpar 


2,o:)0 

70’3 

GunlsHpnr 


900 

301 

1,130 

2-80 

Delira 


2,230 

74’S) 

Uoorkce 


890 

41-5 

1,.340 

1*80 

Bhogpur 


2,4.)0 

157-7 

Ditto 


890 

30-0 

1,560 

6*26 

Palompar 


4,000 

118 0 

Gunlnspur 


900 

2S7 

3,100 

411 

Dhamisila 


4,4»U 

123-2 

Ditto 



33-1 

3,590. 

8-72 

Muisooree (1) 

5,850 

1427 

Boorkco 


800 

32*0 

4,960| 

4*44 

MiiMooi'ee (A) 

0,550 

952 

Ditto 


890 

41*5 

5,660! 

229 

Knini Til 

• • • 



Bodarpur 


720 

48*9 

5,880| 

Bn 

HimU 

• •• 

0,950 

680 

Aiiib&la 



36*2 

6,IS0 

1*90 

ChfikTlta 


7,(»0 

62*2 

Sahiranpur and iVmb&la, 

800 

36*4 

6,360 

1*71 

Liuidaar 


7.510 

071 

lloorkce 

... 

890 

42*5 

6.620' 

Em 

Nftl > 


11,400 

5-5* 

lloorkecand Rndarpar, 

800 

45*0> 


0*12 


> RainM of Jnly, Angost lud bciitcaito, 1849 ; tbc ot>BcrvatioD8 at Nlli token 
by Qenend Btmebey. 
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By grouping together the ratios for tlie places lying between the 
even thousands of feet, many of the irregularities that appear in 
Table XVIII. are cleared away and tlie results may be accepted with 
more confidence. The excessive rainfall of Bhogpur, for example, 
will to some extent counterbalance die defect at Debra caused by the 
position of the latter station behind the ridge of die Siwaliks. The 
following figures are thus obtained : — 


Height above plain. 

Mean height. 

BjaMFALL RATIO. 

Observed. 

CalcoJated. 


Feet. 

Feet. 



0 to 


435 

1*68 

1*83 

1,000 „ 


1,290 

S-04 

8*01 



3,350 

S‘91 

••77 

4,000 „ 

... 6,000 

4,740 » 

8*46 

8*15 



6,770 

2*18 

2*39 

6,000 „ 


6,370 

1*89 

1*89 

10,000 „ 

... 11,000 

10,660 

0*18 

0 


The ratios in the last column are calculated by means of a 
formula, R = 1 + 2’12 4 — 0*47 4* + 0*025 4*, given in the- 
official Report on the Rainfall of the North- Western Prorinees and 
Otulh^ published in 1879. It was originally computed from some* 
what different data, but it represents the observed ratios in the above 
table as closely as can possibly be expected, considering the nature 
of the observations. At elevations greater dian.9,585 feet above the 
plain this formula gives increasing values for the rainfall, and is 
therefore inapplicable ; but from 7,000 feet above the plain upwards 
the rainfall ratio may be approximately represented by a logarithmic 
formula, log Ra* 2*151— 0*287 4. In both formdlm 4 is to be 
expressed in thousands of feet. 

The mean rainfall along Rohilkhand and the Doab, at a distance 
of twenty miles from the hills, is about 43 inches, and the mean 
elevation of this line above sea-Wel is 800 feet. Applying the 
formulas in the preceding paragraph to these data, we find that 

1 The obeenratloDS for the lower Miutooree eUtlon beiag I6r a rerj short period 
onij, the Sgtiree for the stations immediatelj abore and bdow it in Table JfVUL 
have been indnded in etriking the average. 
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tha Average rainfall on the southern slope of exposed mountain 
ridges in Knmaon and Garbw&l would probably be the follow- 
ing:— 

At 800 feet above the eea 48 inehee. 


If 

1,000 

•1 

91 

60 

n 

S,000 

II 

II 

126 

•1 

8,000 

II 

II 

169 

It 

4,000 

n 

II 

164 

It 

6,000 

II 

11 

149 

M 

6,000 

II 

II 

122 

It 

7,000 

II 

M 

88 

•I 

8,000 

II 

It 

52 

•1 

9,000 

It 

II 

27 

II 

10,000 

II 

II 

14 

II 

11,000 

II 

II 

7 

II 

12.000 

II 

•1 

4 


From the table it appears that the maximum rainfall occurs 
about 4,000 feet above the sea. The exact height of the maximum 
aone determined hy the formula is 2,948 feet above the plain, or 
about 3,750 above seoplevel. This agrees very closely with the mean 
altitude at which arising column of air reaches its dew-point in the 
rainy season. 

By far the most important if not the only cause of rain in the 
Himalaya is the cooling of the air by expansion as it ascends the 
mountain slope. It has been already seen that in tiie rainy season, 
the direction of the wind at all elevations in the Himalaya up to 
15,000 or 16,000 feet, if not higher still, is from some southerly 
qxmrter. Near the foot of the hills the prevailing direction is south- 
easterly, but at most of the stations from the level of Dehra Ddn 
upwards the wind blows from some point to the westof south ;thatis, 
more or less nearly at right angles to the axis of the mountain aone. 
The air in rising to snrmount the barrier has its heat rapidly converted 
into the work of expansion, and it commences to precipitate rain when 
the temperature fiills to the dew-point When once condensation 
begins, tik^ rate of decrease of vapour with height will be a measure of 
tl^ quantity condensed or the rainfalL This rate is greatest at the 
lowest devotions ; and thus rain should be heaviest at places on the 
outer alcpe. of the mountains where a rising stream of airs usually 
htmm to moipitate moisture, as the observations prove to be 
thefhot 
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The slight rainfiiH of plnoes like Almora and Srinagar, to tlw 
leeward of a higher monntain mass is caused by tiie partial exhans> 
tion of the vapour in crossing the mountains and by the dyna> 
mical heating of the air as it streams down towards the valley, 
both causes diminishing the tendency to condensation. The rapid 
decrease of rainfall on ascending beyond 6,000 or 7,000 feet is 
due simply to the exhaustion of the vai>our, but at all elevations 
the influence of high ranges in cutiing ofi^ the supply of vapour 
is easily seen. Regarding the rainfidl of 1849 on the Tibetan 
table-land, Qeneral Stradiey says: — ‘‘In the country beyond Niti 
no register was kept; but during a week of rainy weather in 
the middle of August 1*5 inches fell at Niti, while at Sanjar, 
beyond the watershed, whore I was then encamped, at 16,500 
feet) the rain never exceeded a very faint drizzle, and could 
hardly have been susceptible of measurement.” At the Leh 
observatory all through the summer the rainfall hardly ever exceeds 
a few drops, and the greatest fall in a month during several years 
was an inch and a half. Sir Joseph Hooker’s experience in 
Sikkim supplies os with facts quite parallel to these. In August, 
1849, he says 26*8 inches fell at Darjiling, whflo in the interior, 
at the same elevation, but in the rear of the first masses of snowy 
mountains only 18*5 indies were measured. Between the 8th 
of September and the end of the month only 1*7 inches fell at 
Home Samdong, about 15,500 feet above the sea, while at Daijiling 
10 inches fell, and other instances of a sifliilar nature might be 
cited. 

The variation of rainfall witli season is very distinctly marked in 
India. At all the stations in Tables XYI. /uid XVII., and at almost 
fvery station on tlie North Indian plain, the driest month of the 
year is November. In the great majority of years no precipitation 
whatever occurs in this mimth or in the first half of Deoemher, 
except perhaps on (he higher mountains towards (he norfli-west 
where the winter snows usually begin before the end of November. 
About Oiristmas a few showen of snow nsually fidl oii the outer 
hills, and at (he same time there is a di^t pro^tation of rain 
over the phina of die Fhi^jdb and the North^iWMtem Fkovinoes. 
These winter mows and rains inerease in quantity and infteqneoqr 
on the hills and in the nor(b*west Paqjdb until Fdimaiy or Man^ 
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hat on the plains of the Nortli-Wcstorn Provinoee and Behar the 
maximum occurs in January. 

Hie cause of the winter rains and snows has already been pointed 
out in describing the annual changes of the winds. In October and 
about the beginning of November the air over Northern India is os 
near as it ever attains to a condition of statical equilibrium. It is 
subject to the diurnal oscillations called the barometric tides and to the 
accompanying mountain winds, but there is little permanent move- 
ment of the air in any direction. Daring the cold weather, however, 
the neutral plane of pressure gradually sinks and the south-west 
upper currents of the atmosphere are then forced to ascend the slope 
of the motintains where they precipitate more or less of the vapour 
they contain. On the lower hills the temperature increases so 
rapidly in March and April that the tendency to precipitation, and 
consequently the rainfall, becomes less than in January and Februaiy, 
though the upper currents continue to blow from nearly the same 
direction os in winter. Along the sonthem declivity of the great 
snowy range, however, thunderstorms are of daily occurrence at this 
time of the year, and above the snow line considerable quantities of 
snow are frequently precipitated. In Laddk the heaviest falls of 
snow observed by Captain H. Strachey in 1848-49 occurred in 
April : but daring the three years, 1876-78, there was no precipitar 
tion at Leh in that month. 

April and May are the months in which hail is most frequently 
noticed in the Himiilaya. No regular registers of this phenomenon 
have been kept, but nearly every year several hailstorms occur in 
the outer hills, and the stones are often of large size. On the 11th 
of May, 1855, a hailstorm occurred at Naini Tul in which many 
stones of 6, 8, 10 and even 24 ounces were observed to fall, the 
circumference of these varying from 9 to 18 inches. In 1878 there 
was a storm in which large hailstones fell, some of them so heavy that 
they pundhed holes through the zinc roofs of the houses, while the 
quantify was so great thatdt lay in shady places, where covered with 

leavM^ for nearly a month. 

» 

Abont the middle of June nsually, and sometimes before the 
end of Mi^neer the foot of the hills, the hot north-west winds of 
the plains way to sea winds from the Bay of BengtL ..-Hm 
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whole of the lower atmosphere over India is then moving towards 
the Himilaya ; and the upward deflection of the air currents by 
the mountains causes frequent precipitations of rain in the manner 
already described. The rainy season almost alw'ays commences 
sooner on the mauiitains than on the plains, for saturation is readied 
first at hirrh elevations and then propagated downwarde by the 
cooling eflbet of the falling rain drops and the cutting off of the 
suirs heat by clouds. At moat places in India, and in the inner 
parts of the Him&laya, July is the rainiest month, but on the outeP 
slope of the mountains August is equally or sometimes even moro 
rainy, especially towards the north-west of the chain. 

While the rainy season lasts, the parts of Lad4k about Leh| 
and the Tibetan plateau generally, receive perhaps, on the whole, 
less precipitation than. in winter, because the temperature is then so 
much higher tlian on theindian side of the chain, this high temper- 
ature greatly decreasing tlie relative humidity of any air that mi^ 
reach the plateau from the south. It is probable also that the high 
snowy peaks, lying above the limit of Uie monsoon current proper, 
receive less precipitation in summer than in winter. At the turn 
of the seasons, however, about the end of September, falls of snow 
amounting to several feet in thickness sometimes occur on the 
passes over the Indian watershed. 

Shortly after the autumnal equinox, about the end of September 
or beginning of October, the rains cease all ovei Northern India. 
The sudden cesa.'itiou of the rainy season seems to be in some 
measure determined by the rapid diminution of solar heat, as the 
sun retreats to the south of the equator. It is possibly to this 
tliat we must attribute the somewhat remarkable regularity of 
the recurrence of two or three days* incessant rain frequently 
experienced in Kamaon about the 20th of September. On the plains, 
also, it is well known to the natives of the country that if rain 
falls in the nakahaJtra (lunar mansion) of Hathiya — tlmt is, in the 
last week of September or first week of October, it is likely to be 
heavy. Excessively heavy rain, like tliat of tlie 17 th and 18th 
September, 1880, when 80 inches fell in little more than two days 
at Naini Tdl and produced a disastrous landslip, cannot, however 
be thus produced by a simple loss of heat, but requires a powerful 
indraught of moist air to keep up the supply of vapour* The 

83 
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heavy nun olwerved on the plains at " tlie break-up of tlie 
monsoon,” and probably also that which falls at tlie same time on 
the outer hills of Knnuion, most be dne diicfly to the minor storms 
of a oydonic cluracter that are frequently formed near the head 
of the Bay of Bengal at the turn of the season, and i»nss inland in a 
north-westerly direction. 



CHAPTEB VI. 

EcuKumo Minkhaloot. 

CONTKNTO. 

IlinifiR bUitorj. Kxpcrimcntii in UarhwAL The Kamnon Iron Work* G^mimny. 
C«iM9i ot iireoeiit |ionr nstunm. Mu^lo of miiiliiic : oxcAvalion : reinoviitf ilin on : 
cmliitiff the on : cleaning tlie on: dminairis. HmeltinK o|icnaiofw: refliilnn tho 
on. DivUion of proAU. Imiirovement neeclcil lit A|»|>liAncoii : Chili funiaoo : 
Kiigliah wyttom. Outtiim. FinnnciAl nsiiltxof the Rettlemont of the n venue derived 
from miiierale. Gold : Tihotoai g«iM-AeldM : Tliok Jnliing mines. Silver. Oop^ier 
mines : lUi mine and Its oros : Aim mines : Gaul and Sor Uurang. Sonrnonite. 
Cop|)cr mines of Oarhwdl : llhanpur : Dliobri : Pokhri : Chaumattijra mines : Rdja*n 
mine : Note mine: Thilamine : Danda mine : T4ln|>ungla mine : Kharna mine : 
Agar Seta mine. Iron mines : Kumaon iron mines : Giwir mines : Garhwil mines ; 
Mlgimr: Dasanli: Iriyakot. lioml. Arsenie. Lignite. Graphite. Sulphur, 
liorax. Ojiisttm. 8oa|i-stone. Asbestos. HilaJIt. Limestone. Bolldinf atone. 
EooAng elate. Alum. 

The mineral reaoarcos of tlis Kumaon divitcion oarly obtamoil 

^ the iittontioii which their traditional value 

Hilling historj, i . . ■ . « . 

assumed to bo duo to tliemi and it was one 

of tho directiona to tho first Cominisaioncr to procure speciinona of 

tlie ores to be found in Kumaon and tmnsniit them to tlie mint for 

unsay. Specimens of copper oro from tlio mines in Sira and Gangoli 

wore a<HH>i\iingIy forwarded to (/alcutta in 1815| but the report was 

not favourable ; for, if the specimens sent were fair samples of the 

ores ill general, it was doubted whether the mines could be worked 

to advantsigo.^ The Gov<»mmont were, however, not satisfied with 

this report, and in 1817 deputed Mr. A. Laidlaw as mineralogical 

surveyor to accompany Lieutenant Webl/s party through Kumaon. 

His orders* were to consider the examination of the mineral resour- 

ces of the country his primaiy duty, though at the same time he 

* To Government, lUtod 2Aih Jnrie, ISIS : from Government, dated 4.Sth Jan* 
uarj, ISIS. For further information on the mineral rcflourccs of Kumaon dto 
Moorcroft'a Travels, I., 7 ; As. Bca., XVllI., 2S6 ; llee Geol. Hur., 1S7|, IS : 11., 9S : 
(Lawder) III , 4$ ; J. A. 8 , Ben., VL, SS8; Glean, in Sc., L, 2S0. 

Graphite, Glean, in te., IIL, 2S0 ; J. A. 8., ^n.. XXIV., 208 ; N^^W. P. Bee., 
III., N. 8., 371 ; G. India Hoc., XVII., 88. 

Iron ores and works, K.-W P. Bee., XVIll., 1 ; Bee. G. India, Snp., VIII., 
37 : XVII., 1 : XXVI. : Bhibar lioa woiks, Am, 1S8S. 

Copper ores and works, J. A. rt., lien., Vri., 884 (Dmmmond): Till., 471 
fGIssfnrd): XfL, 483, 789 (lAiishingtoii): XiV., 471 (Bcckondoif) i As. Bes., 
XVIII., 239 ; N.-W. P. Bee., HI., N. H., m ; Glean, in Sc., 1., 828: 

lignite, As. Bes,, XVi., 387. 897. 

* From Gowmment, dated llih Jnly, 1317. Mr. Isddiaw died at Ftthoia* 
garb ia 1886, aad 1 have not beea aide to pioeuie anj of his original feports 
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diould not Tool bimself (leliamd from bostowing attention on any 
other mattera deserving of scientific researeh, so &r as sndi inTeBti> 
gation did not interfere with his more immediate duties. Iheee 
instmctions further go on to say: — Yon should ascertain the 
existence or otherwise at mineral prodnotions applicaUe to purposes 
of public use, or availalile os a sooroe of revenue ; and lepmt on the 
pmcticaldlity of bringing them to account, fhe existenoe of iron 
and copper ores in considerable quantity lias already been ascertained ; 
but as the working of these metals might injuriously afiect important 
articles of British import, it is not designed that your attention 
should be occupied iii detniliiig any practical arrangements for that 
purpose i yon will not, however, consider yourself debarred from 
proseenting enquiries into any mrcunistonces regarding tiiem which 
may be of snfiieient interest to science to merit particular notice, 
la every port, indeed, of your researches it is the wish of Goveriw 
nient that, in the first instance at least, yon should contemplate 
rather the general capabilities of the country which 3 roa are to visit 
than the special means necessary for bringing them into action in 
any partienlar district ; though, of course, the facility or difficulty 
with whirii metallio ores or other useful minerals could be raised 
and brougiit to market must be a lending point in your observations 
on them. The minuter de^'iHs of innckiuery, mode of working, Ac., 
are what it is meant to {tostitonc, ns tlicse urill be the subject of 
fhtare determinntion, when the whole result of your survey shall bo 
before Government.’* 

In 1836 Gaptnin J. D. Herbert snbmittcd his report on the 
mineralogical surr'cy of the province.* Iliis was followed by a 
report* in 1888 by Captain H. Drummond, of the 8rd light 
Cavalry, on the copper mimw at Rfii in Gangoli and at Sira in 
BArabisi. Captain Dmminond had bron^t with him from England 
ah ehperienped Comisli miner, Mr. Wilkin, to bxanune tiie mines 
already worked, and proposed that, sritha viewof asoertaining their 
aotMd ndue, a eertain sum should be advanced "Government for 
an.'osparunqiltal opening of sudi mines as mi|^it appear best suited 
tolhe,«^}ect in view.” This proposal was aocepted* by (lovemment, 
and'a snm of ‘Rs. 3,415 (aubs^nentiy increased by Rs. 1,000) was 

>Ts Cmaaiiiioioiier. dstwl ISth J1111UM7. ISM. *1. iLR.. Urn.. Til., 

SM:ni4Stol.K»mM|i^a6a. • To UommUs i oi icr , dated aUb Xwrqaber, IWS. 
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•Bottad to cany out tha darigna ftuniahad bj O^rtabt Drummond. 
A rqioii* an tba esperimonta than nndartakan waa randarad by Mr. 
O. T. Lnafaingtony Conuniaaianar of Knmaon, in ld4t. 

Iba pbea aalaetod for tba important pwpaaa of dotannining tba 


IspariaMBto to OaihwaL 


adTantogaa or odiarwioa of woriting tba 
minaa andw Enropaan aaparintaodenoa waa 


tba Pokbri ooppar mine in pargana'NAgpar in GhibwAI. Tba worka 


wera oarried <m ftam 1888 to 1841 with a not loaa to Gavanunant 


of Ra. 7,884. The Oommiaaionar oonaidarad thia aom]data fiulnra 
to ba dne to tha poomaaa and aeareity of the area found, and not in 
the laaat to any want of skill or indnatiy on tha part of Mr. Wilkin, 
or any injndioioiia aelaotion of tha plaoaa for axparimant. Mr. 
HecAandoif, a mining engineer, visited these mines again in 1845, 
and in oommanting on tha dednetions to ba drawn from Mr. Wilkin’s 
experimant, gave it as bis opinion that tha operations than nndar- 
takan sbonld not ba oonsideted as oondnsive against the value of the 
mines.* The axparimant shonld have been confined to driving a 
shaft some thirty or forty fatiioma below tba old mines, and - not to 
oollaeting ores which might have been a good addition in smaltintg 
other ores, but tha smelting of which alone could never ba 
profitable. 

Again, there ware no pn^r appliancaa for smeltings tha leas 
from which by tlia native method ad<^ted was very great, and the 
ares used, fimn thdr neamaas to the surfoca, had already loat aauoh 
of their value by the slow metamorphosis of py i itea into sulphato of 
ctqpper. On ^ whole, Mr. Seekendorf ’s opinion was fiivoorable 
to mare extended and expansive operations in the bands of a private 
company. Mothing of importance, however, resulted from this the 
first attempt to obtain some aoonrate information regarding tim 
mineral laaooroes of the Himdlaya. Captain Drummond also com- 
bated* dw canolnsioas arrived at by Mr. Lusbingfon as to die mines 
not affording a fidr field for investment of capital, and in support of 
bis views quoted the testimony of Captun Qlasfurd (Executive En- 
gineer), Captain J. JD. Herbert ( Superintendent of the Miueralogioal 
Snrv^), and tits experta Wilkin and Beekendorf, who had actually 
visitod mid partially wotked tiia nnnas. He ur{^ that tiie sums 

*J.A.I,Baa. ZII.,4a4, aadMal. Kaai.,puWT. * J. A. a, Baa., XlV., 
471 : saS Ik ass. SlBapaapUataablisheAto Londmijiiai^ 

sad iNat. Kvsk, f. ass. 
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Utlierto «qMiid«d wen baraljr fdBdent to pgr lor the expMMM of 
oorering and hTing open the lod^ and wen ntterij ineaffldant to 
oany on the experinent indie onlj way in whidi it oonU bo made to 
pay. Nothing wae andertakeo until IMS, when the minee wen 
again opened on the aame footings bnt the neolt wae fiulam ae 
complete aa befon. No attempt haa ainoe been made towaida 
phasing the e^per minea of Qarhwtt nnder Enrapenn ai^erintand- 
enoe. In UTS, however, a European leaeed the minee and oott> 
tinned the extraction of the <we aooording to the native method, 
bnt waa obliged to abandon theprooeea, aa he found die ooet of tho 
metal when mann&otared mon nearly approached the eorrent rate 
for aflver than that obtainable in the market for the beat fereiga 
copper. The copper minea in Knmaon have never been woriied 
nnder Enropeaa anperintendenoe, and any remarka that I have to 
make on their value or liaoal hiatory will be found under the notioo 
of the minea themaelvea. 


Connected with the hiatory of mining enterpriae in Knmaon 

w Works apeoial prominence muat be given to the 

OoBipaey* Knmaon Iron Worka Company atill in exiat* 

enoe, and whoae origin ia no doubt due to the oontinned belief, 
in apite of ancoeaaive &ilnrea, in the poaaibility of taming the 
ntillaation of the mineral reeonroea of the provinoe into a profitable 
inveatment. Theae had again in the regular oyde of inqniriea 
become the anbject of mndi apeenlation. From a review of the 
information before Oovemment and the reenlta of certain experi* 
menta made in 1656 the Directors of the East India Con^any 
sent out a Mr. Sowerby and a large staff of mining assistants in 
1857 to carry on the smelting of iron on account of Government in 
die -interior.* The fiict was soon eatabliahed that iron of an 
excellent quality could be manufactured at ratea below the cost of 
iron imported ftom England, and a number of private individnala 
nnder'til^ style of Davies and Co. were permitted to undertake iqier* 
adona for the same purpose in other parte of the lower hille. 


i sa fhs Oofamauat ivsa watka ia ] ^ 

tii Itr esiabllsUnir tien awks la Kaaiana, sad raassk a y the 
Cspslltsactta HtaaiMss kjr W. Seawhy, O.K, priaM a s Ha, «mmi. 

SeToovaniBMal ol Mia (PabHo Watks DapaitoMat). OdM^ Haa._tkam 


Mumglva aiavMotttaKaaliah,Ola a iWaaa,OBafraatai, 
KStiMlaad,inMVyaast.SohsidBaaniatyiiaaIi«aWotk%aaa< 
fcc ad^Uaf tta ainaovad paaoaaiea olthosa laoa aooBliiaa te the Ipnoan 
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Hm aTowvd objMt of tho GoTornmont onirrprjw wm to 
indooo privoto oonpoiUM to woric by demonalniiing ibo iiMNUMl 
■ad phynool poaoibSity’ of oanying on iron woiln m a nmnDorativo 
iadnotry in this ptovinoo. Moana. Daviaa propoaod to toko «var 
the traet betoroon th« Dhabka and Iba Bhakra, aad tfiair propoaala 
were aocaptod, with an aaaaranoa that tliey mi^t prooeod in 
conBdanoe to mako thnr anangonnmta, aa Oovommont wonhl 
grant the leoae aongkt They tiiorafore took over tho Khdtpa TU 
wuika in tlie rains of 1858, and paid tbtdr cost prioe in 1888. 
Tliia oompuiiy also ercoted bnildinga at KdUklhdngt at a ooat of 
Um. 1,85,000. On the failure of Uio Government works at Deh> 
cliauri Colonel Dminmond otfenel to take tliem over nt a valnatioii. 
These wurka were given over to Drummond ami Co., who imid the 
capital under agreement into the treaanry in 1881. Tho forest 
rules were relaxed in favour of hath coinpaniea, so as to allow them 
entire control over • die fuel sapplios, and eventually in Novcniher, 
1882, both oomiMnies woro amalgamated under die title of dm 
Iforth of India Kuinoon Iron Works Company (Limited). Bimn 
after the formation of the company instructions wore received from 
the Secretary of State to construct a tramway to Khurja on die 
East Indian Itailway, chiefly, it would ap|iear, to sflbnl an outiet for 
the iron manufactures of Kuniaon. Tho tramway was to bo laid 
with casti-iron rails manufactured at Deholiauri, and the company 
lost no time in making sev’eral thousand maunds of pig iron. 
Before the rails were made, however, the Government announced 
its determination not to undertake this line iistdf, but to liand its 
(Hmstruftion over to tho Ciulli and liohilkliand Hailway. It was 
essential to tlio success of tho ent<‘r|>rixe that some siu-Ii imdi't 
slmuld exist, and tho company aoconlingly determined to close its 
works for a time and await die opening of the line. 

A license was granted by Government, i>ut, unfortunately for 
the company, not executed till it was too late, and the deed of 
agreement oontained briefly the following clauses 1.— -That a 
capital of 8^ lakhs of rupees should be paid lieforo execution of the 
de^ 2< — ^That the companyshonid pay Rs. 88,585 as the liquidated 
value of the works at Debchaori,Ramgath, aad KhdrpaTiU, made over 
to diem by Oovemaient, in four instalments, OB or b^ore the IstSep* 
tember,18flS, 18fl8,18fl4,and 1885, respectively ; and in default of one 
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fwyimmt tlM* whole fo beoome imnioiHatelj <h«*. 8. — ^To poy jwurly, 
§at the finit throe ytmiM from Oth June, 1861, • rent of Re. 1,800, 
ud thereefler » yMurly rent of Re. 8,500 and a royalty of ono 
mpee per ton of east or wronj^t iron produced, and eight annaa 
per ton of iron ore raiaed and sold withont being smelted ; the said 
royaltiee not to be paid nnlees they exceed, and only ao far ae they 
e x ceed, the rents of Re. 1,500 and Re. 8,500 btfore named ; 
payments to be made on the let May yearly. 4. — ^To erect during 
(he third, fourth, and (tflh years snititble fhmaces with requisite 
appliances for the smelting or blaeting of iron (no number men- 
tioned), and during these third, fourth, and fifth years to manofiuv 
tare at least 750 tons of iron per annum on an aremge, and 
thereafter till the end of the term of 50 years mannfaetare 8,500 
tons of iron per aimnm on an average of three years, to be strode 
in May each year. 5. — ^Ihat the area of the forest at tae elos^ 'f 
every ten years should be covered with at least nine4enths o. ^eh 
timber like trees as stood upon it at the commencement of the 
term, and when less than nine4enths the company should plant to 
the necessary extent, failing which they should pay for each default 
Bs. 80,000. 6.— Not to transfer their lease wiUiont the consent of 
Government 7.— To keep all roads (not being public ways made 
by Government) used by diem in repair, also their works. 8. — ^At 
tiw dose of their term remove their bnihlings, dc., fifst giving 
Government the option of purchasing them at a fair valnatioii. 
9.r-^n die fiiilnreto pay or mannfaetare as stipulated, Government 
to enter upon and possess die works. 10. — Bnt if such failure is 
not dne to the neglect of the company, tlicy shall be free from such 
penalty. 

The porolmse-money of the Khdrpa T4I works was alone paid 
up, bnt the forfeiture danse was suspended by the local Govern- 
nmnt in 1868. The forest tract was never given oi*er to dw company 
in Ae meaning of the agreement, bnt its revenue has been sepa- 
lataly oelleoted and.credited by Government. The license wns not 
■snt ity Itarn Calontta till June, 1864, by which time Ae company 
had bsgnn tosee diat the speculation wow not tnm ont a profitable 
one* In Ihol the license deed was not prepared for signatare until 
afitr die esmpany had snqiendsd operations, and tiien it was mled 
by Ae Solieitor to GovemnSsnt that it on^t not to be signed. The 



of llio tract to Iw given over to tiw oompcoj irae aotoonploted 
tin 1969. So mneh for Sm rdatiooi of ^ oompoBj to Govern- 
ment, and deiaj in dealing wiSi ite affidre nldoli hae liaen 
dwwn throqghont In Jone^ 1861, permiedon wae obtained tar 
the oompanj*e maneger to draw againat their «a|HtaL Ihie waa 
expended with little reenlt, and in 1864, ae above mentioned, dm 
company waa wooed np. Ibis reenlt waa In a great meaenre, no donb^ 
doe to the company bong nnahle to raiae M^Hal in the mariMl^ 
owing to the defect or rather the want» of title, which a|qMan to be 
aacriliable to no fonlt of their own. Since 1866 comqwndenoe 
baa bem carried on in reference to the affidn of the oompany and 


plana have been pro p os e d for its reanscitation. In 1879 the worite 
were virited by Mr. Jonea of the Booitee WoAahope and valued { 
he made them then worth Be. 1,96,788, with a debt to Government 
of about Be. 80,000. There can be no doubt diat the works can 
hardly be said to have had a foir trial, and the valnable opinion of 
the Commimioner of Knmaon may be quoted to the effect that 
there ia every reason to beHeve that, if carefoUy anperviaed and fed 
with capital, the works should at least turn out as fovourable under 
any oiroumstanoes as the East Indian Bailway. There ia no doubt 
that, in the distance, the foel difficulty exiata, but at Driiehauri and 
Kdltdbdngi for many yean this can scarcely be felt, and under 
penalties to replant, dm company may fiurly be allowed to bavr an 
unlimited supply from the neighteuring forest. At Bamgaih it is 
doubtfol whether iron nMnufocture will pqr, es the ore, though of 
the ffneat quality, liee at a oonsiderable dislanee from any forests 
of any considerable magnitude, so tiiat until' it fans been defoitivriy 
aetded whether coal does or does not exist in Knmaon the orentnal 
abadute success of these Knmaon mines must remain probleniationL* 
The increase of raihrays in Northern India and the development of 
the reeooroes of this province mnet sooner m later press these dif^ 
enltiee into notice, and they will than obtain a final sointion. **100 


much has been written and too litde done” hitherto in this direction. 


In reviewing tho cenem of the poor roturne ftmn the diffbrent 
oi pimmt poor "dnea, one ^t p r ess es itaelf into notice on 
dm most cunovy inquiry is dw comparative 


Iw tote 


I aw tadSMat to too 


of too Oooi> 


Eoaio oa oad a aoto toaira op bv Sir Boaiv nawoi^, toaa whom 
oa« Kaowoa kmao woiewatw woU-srMer. 


* Dor too 
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««wi— iWK^ rftlia princ^ minM. IlMoo|^iiiiiiMof fitraaid 
flUagnM, aqoillj wHh Pokhri aad IKanpnr, tan ntuaied on high 
in tho interior. The taloooe end oelewreons fimantiono in 
which the one ue found ooenpj the high pneipitoaa moontaine 
whidi bnild op the outlying opuro of the prinoipel nngo, end some 
lie within it Ihie ohain itMlf ie metaUiforona, as the load mines at 
Ghirti between M«1 m« and NHi, the ooi^ict indiflations at Ida and 
olsowhoie in the Jnh4r oonotiy, and the copper and iron mines at 
Pdar near Bndmdth oombine to show. The abeenoe of coal and tiw 
inareasing oost of wood Am}, with tlie distanoe it has to be carried 
wlmn tiM forests near tlm mines hare been exhansted, materially 
enhanoes the oost of prodnctioa, while the diQonlties of carriage in 
the traots where the mines lie are often snch as almost to preclude 
the tnmqiort of ore for smelting, and the forests in the neighbonr* 
hood of most mines only snflice for tlie most moderate requirements. 
Another difficulty is the want of Libooren. The preemit work* 
men only oome to work in the mines A-om the latter end of 
October to the beginning of April, and many of tlie less pro- 
dootiTC mines have been abandoned owing to the miner class 
torning to agriooltare and to snppiying ihe labonr market at 
BAnikhet and Nuni TAl. This want, however, oonld be supplied 
ftem Nepd were regular wages and constant employment once 
established. Sea4Mrne copper, thon^ inferior to native copper, is 
firom its cheapness preferred, and until capital is invested in opening np 
the larger mines and conducting the whde operations on asufficiently 
large scale to warrant the permanent investment of capital in 
machinery and prqier Aunaces, and other appliances for the more 
economical working of the me, mining enterprise must remain as it 
is— a ptaotioal Auhin in this province. It may be said that these 
extended experiments have already been tried in the case the 
Knmaon iron works, but this temaik will scarcely apjdy, as that is 
another of these nnaatis&etory operations whkdi stopped just at tho 
point where Aurther progress would have decided tiie question tor or 
•fsinst the poasibiliiy-of making mining specnlation a remunerative 
one in Ibmaon. 1 shall now briefly describe tiie mode of wmkmg 
and . the flnaneial results of the settiomeats of the revenue from 
adneh ftcm the official rqiortB and papers before deooribing eadi 
mine. 
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Mode of exc&Totion. 


Hm amle of wori^iag themioMis ilie aanie-iii GoiitwAI and 
Modeiif Knutton, and Ihasoggeatf 0118 for itoimpioro- 

^ meat will aenrefornll olagtea of minerals. A 

galloiy or paaaage ia out in the face of the hill with aodi allj^ht 
deoliTiiy ontwarda aa ia anffidleiit to carry (»ff the water. Theae 
aditi have more of the nature of burrowa than that of the diaila known 
in Enropean raining. The aeetarai ia always amall, and in those parte 
where t^hardnera of the rook oooaaions any difficulty in woriting the 
passage is aoaroely sufficient to admit of a penou in a creeping poatnre. 
In no place will it allow of an ereot position. Where necessary, 
frames of timber formed of nnsawn branched of trees, rudely and 
even carelessly constructed, are set up to support the roof and sides. 
Accidents are therefore not uncommon, and the frequently falling 
in of the mines is one result of these imperfect protections.^ 

The ore as well as the rock is excavated by a very different 
- kind of pickaxe, tlte handle being made of 

Mode of excaTation. ^ " 

a piece of wood with a knob at one end, into 

which a piece of hard iron is thrust and sharpened at tlie point. 

This with a miserable iron hammer, wedge, and crowbar, constitutes 

alt die apparatus that the native miner has to dejiend upon. It is 

plain that with such tools no hard rocks can he penetrated nor can 

the softer ones be worked with mneh facility, and to this fact may 

be attributed the universal smallness of the passages throughout the 

mines, as the native miner can have his passage no larger than the 

rock which encloses the ore and its matrix will admit of. Proper 

pickaxes and steel gads (wedges) should therefore be substituted 

instead of the inefficient tools in use, and adien blasting may be 

required the necessary materials shonid be provided. The miners 

work during the day, using torches nude of dry pine, and clear 

out on an average from ten to twelve maunds of ore. 

Tbe ore is ronoved from the mine by boys, who pick up the 

^ stuff with their bands and put it into skins, 

RcmoffiiiK tliffi ors* * ' 

which they drag along tbe floor by means of a 

rope and cross handle attached to their neck to the entrance of the 

mine. In most mines Ae greater part of this work must bedone in 

a creeping posture, die string from the skin being fostened aronnd 

the wttist of dm dmgger. In place of this mediod wfaeel-barrowa 

* Pans. IS, so, Osiitsia Heitei’s leport, sinewy quoted. 


RcmoTiiig the ore* 
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or tiodgw on fonr wlioeb and ■hordt 1110014 be need wbsn die 
pemgee ere enlarged and properly mppMled with sawn timber. 

Ibe ore or dM» bmng delirered at the mondi of the "«»"* ie 
- . , .. reduced to a Hnall aixe eitlunr by the water- 

mill or by the manual labour iromen. A 
large atone ia placed on the ground on whiidi they lay tiw wee ; tii^ 
then, either with a atone or a large hammer, and more froquently 
the former, proceed to pulrerixe the ore and phdi out the ua> 
pnritiea. In thia way a woman may manage one to two mamiJ* 
(82tb avd.) a day, according to the hardneaa of the orea. In Com* 
wall a woman will polTerixe from 10 to 15 cwt. per day, according, 
aa in the former caae, to the nature of the orea. The method 
in practice there ia, firat, to dispenae mth the picking ; aeoondly, 
to have the orea elevated, ao aa to enable the individual to atand 
while working, and to have a plate of iron about a foot aquare and 
two inchea thick on which the orea are broken with a broad iBat 
hammer. The impuritiea are then finally aeparated by a peculiar 
mode of dreaaing the orea with a aieve, by which a boy geta through 
with from one and a half to two tone per day. The one are 
conveyed to the women, and from them to the boya by a who 
attends for that purpose. 

The washing of the on in Kumaon also ia performed by women, 

amaiafthcom “"'y ^ 

entrance of the mine to a stream, when they 

contrive by dabbling it with their hands to wash df ^ mud and 
finer particles of the earth. They then proceed to (Hck out ail 
the pieces of ore they can get hold of; or, in the case of what 
may be submitted to the water in a commuted state, they work 
tins against the stream, ao aa to gather it clean at the b«» ed of a 
small pit by handfuls ; but, from the bad construction of the {nts, 
it is with difiiculty that this is performed. After picking up any 
larger pieces of on which may have gone back with the stream, 
they scoop out the refuse with their bands, and then proceed with 
another cfiarge. In Cornwall, one woman provided with a wheeU 
barrow and shovel for the conveying and washing of the otos, and 
a boy with a neve for dressing them, as formerly w»«i"ti en ed , would 
aoooinpltsb a task equal to that of ten women on the sjatem 
described. 
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The dninage of the mine is managed in a proper manner bjr 
an adit Bat whenever any attempt is 
made to go below it, as is the oose in most 
if not all of the mines, the water is then raised in wooden bnokets, 
handed from one man to another until they reach the adit into 
which they are emptied. In this manner six, ten, or even more 
men may be employed, whilst only an inferior number can be spared 
for excavating the ores. At the Sira mine, for instance, six men 
were found constantly engaged in lifting up the water, and there 
were only two at the ores : the work done by these six men could 
be effected with a hand-pump by one man ; but in order to keep 
the pump constantly going, two men might be required, and the 
remaining four added to the number of those who are excavating. 

The furnace of the Dhamunya or smelter is very simple, and is 
made of common stone and day iaced with 
slabs of quartzose schist, luted with a com- 
post of chaff and day. It is about 3^' long by broad, with an 
ash-pit about six inches square, all of which are built inside a house 
about 12' by 14', of which the roof is composed of planks. (Figs. 
A. B.) The operation of smelting takes about 28 1 hours, daring 


Smelting the ore. 
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which time the fire u kept ap» end after that the Busing alabe and 
InUng require renewal. The implements nsed-are a erowbor, poker, 
shovel, and a pair of bnlfido hide^ dressed whole, to form the 
bellows, the neek of wluoh fdHins the nooalei, and the buttock the 
valve for the ingress of air. The hides for making them ore 
worth lb. 12 apiece.* The furnace being freshly luted, the ash-pit 
is filled with charcoal dust and chofi*, and a fire bang lit, riz 
boskeb of iron ore, each containing about thirty sets (the sera*2tb. 
2oz. ovd.), ore placed round the fire. Tlie blast is then commenced, 
one bellows being inflated while the other is undergoing depletion. 
In about half an hour the slag oommenoes to flow from the floss- 
bde, whidi u kept open by a poker. In about two hours more, 
the ore having subsided considembly, two more baskeb of ore and 
a corresponding supply of charcoal is given with a new luting 
for the bellows nozscle. In another two hours, this having also 
subsided, the charge is deemed ready. The fire is then raked 
out through the flosshole, and the charge, consisting of a pasty 
moss called phaUta or jhai^, is shoved out with a crowbar by the 
smelter. The same operation is repeated until seven blooms 
are obtained, consuming thirty-eight baskets of ore, thirty-one 
of which ore converted into the seven blooms, and the remainder, 
comprising the partially roasted ore, become the property of the 
smelter. The clmrcoal consumed weighs 340 sere, or a little more 
tlum tbe seven blooms, which weigh 827 sera, or about one-third 
of the ore expended (930 sers). Bach bloom consists of three 
qualities of metal, all intermixed with earthy particles. These are 
kept sei>urate, and ore broken into small pieces before being sent 
to the khataumjfa or refiner. 


Ihc furnace of the refiner is smaller than that of the smelter, 

and the implements required ore a pinoeia, 

Be4aias tbe ors. • . .. , . . 

poker, two or three sledge-hammers, on 

anvil, and bellows. The fire being lit, a mixture of ono-sixth of 

first quality, one-sixth of second quality, and the remaining two- 

thirds of ftitd quality, in oil about riz sen of bloom metal, is 

placed on the hearth tqtposite the bellows, with the larger pieces 

nearest the fire. The blast hainng commenced, in a quarter of an 

hour ^ slag begins to flow, and in another quarter of an hour Am 

1 Bsoksit, lU.; SsL Bse, N.-W.P., U. 
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nebl (now « porooi, pMfy mam) i> taken out of ike fire and 
aniyeoted to the blowa of two or aaore dedgeduunnen ; Ae bkrm 
being dight at firat^ to prevent the netal iijring into pieoe% hot 
aa it beoomea more aolid, tbej are given with the ftiO forae of 
Ae workmen. ICeanwhile a fteah anpplj of bkKMn-metal k pkeed 
on the hearA, aa at firat Ihe hanunered maaa, alter aeveral 
hammeringa, aaennHW the dn^ of a email bar, weighing one and 
a ^natter ear ; it U thuA in the middle and Apering A either 
extremity, and aix aeta of oharooal have been need A ita formation. 
Ibk bar k now fit for the maricet, and k called by the workmen 
jdnfo, bnt by the plaina^Mople pom. The oharooal need by Ae 
refiner k made foom the dry trunka of fir treea whieh haTO been 
felled for two or more yeara, while that made nae of by the anmlter 
k made from amall green wood. The refiner okaa k anbdivided 
mto another, called Bhaddiya, who, inatead of nuiking the iron Ato 
bara, mannfootore it at once into cooking ntenaila. Nine hundred 
and thirty aera of ore prodooe 827 aera of bloonMnetal, which A ita 
torn prodnee 88 aera of nmrketable batviron, or only 8*8 per cent. 
Ibe bloom operation OMianmea 840 aera of oharooal and Ae refining 
prooeaa 667 aera, ao that for every aer of iron prodooed 8*8 aera of 
oharooal are oonanmed. The Bwedkh fomaoe only oonanmeo 1*88 
timea Ae weight of Ae irmi prodooed. 


The minea are leaaed for a term of yeara A oontraotora for a 

certain anm, and Aa l eaaae odkoA for the 

ZHvWoao<pm»a .M^m fAm Aedifib«wrtokaaea of workmen 

at the foQowAg rataa: firom eaA aoa or miner Ba. S|{ from each 
gang of aiueltera Ba. 4|i from refinera of Ae KhaAnniya olaaa 
Ba. 4^, and from Aoae of the Bhadeli^’a daaa Ba. 6. The miner k 
originally aole propiietw of the me, wU A he takee A the amolter 
A rednoe AA bloo^ givAg him for hk trooUe one baikot of ore 
(80 aera) and one baaket of charcoal (8 aem) for eoA Uoom tamed 
oat; ako for eodi aet of aeven Uomna 16 aera of graA, and food Ibr 
one man for four daya ; and at the end of Ae aaaaon a anit of eioAea. 
Sometimea, however, owing A the amelter being bigety A debt A 
the miner, he doea not teoeive aiqr oharooal from him. The amelter 
can only work Ibr oertaA ndnen^ generally five A'nnnAer, not 


being allowed A work for eity ether minera; or, A oAer worda, 
eaA party of five nAiera employ one finnily of amelteraexohiatvoty. 
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party of Bindten most oonaiat of at least fire posMs, bat 
thqr generally oonnt ei^t to ten persons. Ibe share of eadi party 
of refiners is one half of the bloonMnetal made orer to tbrnn to 
rafine) no farther remnneiation being allowed them. Refiners, 
nnlifce the smelten, are not bonnd to work for any partieolar 
person, bat may work for any one that diooaes to patronise them. 

In the roasting and smelting of the ore CSaptain Herbert 
laiMovmaeat needed In recommends a system of reverberatory fhr- 
naoes for these two different jHtooesses. An 
esoellent material is at hand in the indurated talc known as potstone, 
which, tfaoogh soft, is infitsible. The dmpte blast fnmaoe in nse in 
Chili wonld also be an improvement. It is -of a oironlar shape, 
similar to a Ume-Uln, oovered with a dome to confine and conoen> 
^ irate the heat. The ore is arranged in it in 

alternate layers with the fndl, wbidi is wood, 
and bdng lighted it continues bnming for a oonsideraUe time. 
When required, the heat is urged by a double pair of bellows 
worked by a crank tamed by a water-mill. 

The methods of reduction pmotaeed in England, where the 
subject is best understood, vary with the ore, 
and even with the establishment. Bat the 
differences are irifiing and only affect the minor details. Ibe two 
great objects to be effected are, first, by a proper caldning beat to 
drive off the vrdatile ingredienis sulphar and arsenic, and to oxidate 
the iron, thweby promotbg the ftisibflity of the ore and consequent 
separation of the metal from the scoria vdien in fusion; and, 
secondly, by an intense and properly continued fusing heat to effect 
the vitrification of all the imparities wbieh thus form a dag at the 
t(q> and are skimmed off wlule the metal nnks down in a oompara- 
tivefy pure state. To promote this vitrification of the ingredients 
occasional additions are made to the ore as the case may seem to 
rsqnice, tbongb in. general the ran of tire ores is sneh as to reqrtire 
Htlle beyond a few dags of an old smelting. The operations of roasting 
and smdtirrg are repeatrt several times, eadismdting being followed 
byarqmdng, to expedite which effeoi in the case of oopper the ere is, 
idker each ssaelting but tike last, kt into water to be gnnulaied. Ibis 
acfaratiott of the metal into sneh small parts asdsts the caldnmg 
poww of the Ibranoet and tire wm^ is man speedily eileotad than if 
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performed on the mam. After tho liiat amoltiiig comee tlie proceaa 
of refining or polfiig, which conaiate in keeping the oopper in « 
melted state covered with charcoal, and introducing fVom time to 
time a wooden pole into tlie melted mass to produce the evolution 
of gaseous matters. Lead is sometimes used both in Hungaiy and 
England to expedite the previous operations of the refinery* The 
oxides of this metal are amongst the roost powerful vitrifiors known. 
As such tlicy are effectual in the assay and refinery of the precious 
metals, and os such they may be also used with copper. But tlie 
process requires attention, for if not stopped in time, or if too much 
lead be added, the copper itself will be oxidated and vitrified. 

The process of manufacturing iron from the ores is different 
from that of copper, inasmuch os none but the oxides or carbonated 
oxides of the former metal are over cmi>Ioycd. In tlie copper ores, 
that is in those which occur in any quantity, the inot:d is combined 
with sulphur, which can only be driven off by repf^atod roastings. 
In tlie iron ores the metal is united to oxygon and mixed with 
various earthy impurities. In reducing these ores, then, tliero aro 
three distinct points to be attended to; fii*st, tho provision of a 
substance which shall effectually take the oxygen from the ore, 
leaving the metal mixed only with its earthy constituents ; second, 
tlie proportioning the flux used to those earthy ingredients so as to 
insure a complete vitrification of them and separation from Uie 
metallic particles ; and third, a sufficient heat to fuse tlie latter, that 
the separation and reduction may be more complete. The first 
point is attained by using a sufficient quantity of charcoal in the 
reduction of the ores ; the second by adding, as the ore may require 
it, limestone or other flux ; and the third point is only to be effected 
by using a powerful blast furnace. 

It is not easy to give the outturn from the mines, the arrange- 
ments are so intricate and the returns so 
imperfect In 1868 about 29 maunds of 
oopper were raised from the Kumaon mines, and in 1869 the same 
mines yielded the same amount, of which 21 maunds were exported. 
The Dhanpnr mines in Oarhw^l yielded 10 mannds of copper in 
1869, bnt every year since the produce has decreased. In 1868 the 
Kumaon iron mines yielded al>out 2,000 maunds of metal, and the 
Oarhwal mines abont 1,752 maunds, while the returns of 1869 give 

35 
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5,158 maands for Katnaon and 529 maonda for Oai)iir5I, Brnddia 
ihta an imnMiue quantity of copper k imported into Knmaon in tiw 
diape of mannfiMdnred TeaMla fmr eoUnaiy pnrpoaee: about 8,000 
maonda of iron ako are imported from tbe pbuna againat 155 
mannda exported. No reliance oan be placed iqton the eetimateo of 
oattnm in recent jeara, aa the minea have been leased for a term of 
years, and the lessees are not inclined to have their affiurs too dosel j 
examined. 

Previous to the Qorkhili conquest of Garhwil the copper mines 

nmaei.lim.dt.of the Ntgpur are said to have yielded Rs. 5,000 
■etUcment of tlK reTeuuo Gk. a year, or about Be. 8,800 of our 
dnimd from muwnla numqr. Hie entire mineral revenne of 

Knmaon and Gailiwiil, incloding mint dues' on the coinage of copper 
pice, had fallen in 1812 to Ks. 4,800 Gk., equivalent to Rs. 8,600 
British curmicy.' This was mainly duo to the neglect of the 
Oorkhtli Government, under which the mines luu) fallen in and 
become choked witli rubbish. Their suspicions policy prevented 
them from trusting their own officers, whilst their want of probity 
precluded any private person from ventaring to sink tlie capital 
neoesaaiy to reopen the iniiies. In 1815 the Nagpur mines were 
leased for Rs. 10, and in the following year for Rs. 15, and with the 
villages attached to them seldom brought in more than Rs. 1,850 a 
year, whilst those in Kunuion were leased at Rs. 850 a year. Up 
to the year 1886 the revenue of the Knmaon mines was induded 
in the assessment of pargana Rimgarh, and that of the Garhwdl 
mines in pargana Dhanpor, and snbsequently was acooonted for in 
the returns of the pargana within which th^ are actually situated. 
Between the years 1815 and 1840 &e revenue derived firom mines 
averaged os follows : — 



Koaiioii. 

GeiliwiL 

ToleL 


Be. 

Be. 

Be. 

Copper .M 

eo. SOI 

2,096 

2,687 

lion see 

... 1,905 

226 

2,131 


2,700 

2,812 

6,018 


The Ugbeat mineral revenue of the province for any one year 

amounted to Rs. 5,417. This return was not altogether dne to the 

* The mint doM iron eolMhtad far . few jtm andro Britirii nd* at fh. 
mtnea, at .Ohmimr Mtd Omeoli, md .t om-hslf par oeot. vtcMsd a mwM et 
■aMO . pe. To Baud, dSd Sth Aiigast, IMl. 
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smelting of ore, niid incladod the land revenue of villager attached 
to tlie iiiiiies for the location and 8a|»{H>rt of lubourore. Mr. Beekolt 
in hie ro|iort^ on the settlement of Gurhw&I gives tlio revenue of each 
mine from 1839*40 to 1863-G4. The revenue every fifth year from 
each class of mine during this period was as follows : — 

1844-45. 1848-50. 1854-55. 1850-60. 1868-64. 

Ra. Ba. Ba. Ba. Ba. 

727 770 480 872 ISt 

2,442 2,138 1,305 81 627 

5 8 a ... 10 

8,174 2,020 1,788 858 771 

85 23 17 11 30 

In 18(>5 there were 24 iron, 9 copper, and 2 lead mincH worked 
in Gtarliwal, and S3 iron, 3a copjior, and 8 lend mines had \m*n 
abandoned. Tlie load mines have since been ubandoiicd, and the 
revenue from copper and iron mines in 1378-79 was as follows: — 

Copier. lion. Tutid. 

Bh. r. p. Bn. R. p. Ba. r. p. 

1878 ... ... 86 8 0 136 12 0 223 4 0 

1879 89 0 0 153 8 0 242 8 0 

There are no stsitistics of outturn for these years. 

In his Kuinaon settlement report. Mr. Bcckctt gives tho revenue 
of each mine from the year 1844-45 to tlie year 1872-73. The 
revenue every fifth year from each class of mine during this period 
was as follows : — 

I ' 

1848-49. 1858-54. 1858-59. 1863-64. l8<;8-69. 1872-73. 

Ba. Ba. Bn. Bn. Bn. Bn. 

100 48 Ml. 120 67 30 

2,274 1,751 1,532 870 929 1,420 

2,374 1,799 1,532 990 996 1,450 


ClRsn ol 
mine. 


Copper .. 
Iron 

Tot.il 


Total 

revenue from 
1848-49 to 
1872-78. 


Bn. 

2,831 

46,126 

48,957 



Totnl 

revciiiio from 
183M-39 to 
1863-64. 


Ba. 

8,764 

21,304 

64 


25,132 


76 


lAUahabnd, 1866. 
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The fbllowiqg fHoliiiioB from tho OqaiiiuMioiMr*s rqHatin 1874 
giVM Ihs opinioD of ilioM boot oeqnainted widi die iiiigeo^ ob dm 
fbtaro of die miniiig indaitij in Kniuon: — ^Iron and eeppwr 
•bound, bnt ai die preaent talne of labonr die minea are wordi eery 
litde. Tba aona or niinera bare^ aa a rde, ginn np dieir old trade 
and taken to oontraota. The great atlraodon to minera in former 
dmee «aa die obai^neaa of grain in the Khetaaii aal^f , wlino iron 
nraa moat estenaiTolj mannhetored. Una adrantage no longer 
•data, for die maiket at Rtoikhet baa doubled the prioa of grain, 
and the minera wooM be no longer content to eaohange their labonr 
for die email profita on iron. Coppnr minoa are in no greater 
fotonr. Formedij aome rillagea where the minera reaide were 
indaded in the mining l oaaea of Knmaon and Gaihwil. Iheae 
▼iOagea hare been aetded with the minera, therefore diej are no 
longer aarranta of the oontnetor. Tea gardena and other lahoor 
maiketo oifor modi better tenna than a oontnetor, who^ at the leaat 
poaaible eapenditore^ triea to make the greateat poaaiUe profit. 
Theae oontraoton know nothing abont die adenoe of nnning, and 
diegr bare no monqr to expend in penetrating bejond dw worked* 
ont gaOeriea. In fbot the minea hare oo U a p aed, and without oond> 
derable ondaj no teaaondile profit can be expected. Labonr ia 
expenaire, aid English oopper can be bought at a ohe^wr rate in 
the Almom baaar than the looal minera can prododO it with profiL 
1 apeot nothii^ more from native petfy oontraoton than a pittance 
which thejr oan realiae bj the reddent minen wodcing when 
oonrenient to themadvea, when thqr give half of die ore to the 
oontraoton and keep the othor half. No doubt there b abundance 
of copper in GangoU ; bnt anj minea, oopper or iron, diet are now 
worked bardy prodnoe anffioient for loeal oonanmption. Agrioul- 
tnral inatmmenta are made for die people of the aurrounding 
country, and a few oopper reaaela ; bnt all dm minea in the interior 
are in remote plaoea, a^ too for remored from a good market to be 
of muo^ rdne.” 

The gold e^rted from Kuinaon ia dther obtained from the 
^ „ atreams within the provinoe, or ia brou^t 

down by dm Rmtiya traden from Tibet. 
Althong|h no mine of diis^etal liaa been diaoovMvd in the proTinoo^ 
there are i ndica ti ons of ita exiatenoe in Garhwd. The aanda of the 
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AkkmMwir, Flndir, and Bona fiinikh a amall amoant at goM-doai. 

The Chmgee alao is aariferous as fiv as Tswhhman JhAla, and Aa 

Biaiganga for a dioit distance beloir its jnnctaon with the Sons. 

The washing is nowhere a profitaUe ooeopation, and soaroely. gires 

an aTorage of four annas a daj for each woricman. The gold 

obtmied by wadhing the sands of rirers paid a small dnty daring 

the Goikhili role, and was leased with the forest duties for a diofi 

time after the British ocenpation, bat the amoant was too trifling to 

render its oontinoanoe expedient, and it was aooordingly aboUahed 

by Mr. Thdll. Undoabtedly a greater retom might be had from 

sonroe by the use of meroary, as in Anstialia, for the pnrpose 

of separating the gold from the sand; for as this is afterwards 

recovered fay a simple process of distillation, the expense woald be 

very little more it now is. Captain ‘Herbert found gold in a 

matrix of granite near, the Alaknando. 

The gold imported from Tibet by traders is chiefly taken in 

exehanffe for srain or doth to balance their 
TUMtan gold mimm. * * . . , i. 

acconnts, as mpees are taken by them at 

the hill fiurs for the same porpose. The pradpol'gold mines in 

Tibet, tdr-dMOf are ten days* jonmqr beyond the borax fields 

iuriher north and north-east in a district otherwise anmhabitaUe, 

named Sdr-bael^rdd. These are tanned or managed by a stfr‘pan or 

gold commissioner on a triennial contract direct from Lh asm. The 

lessee in 1845 was also Garpan Urko-wa at Gartoh, and paid 

Bs. 17,000 per annum for the lease. He had 170 miners at work, 

for whose sabsistenoe he used to send sappliee from Prnang. It 

wonld also appear to be sometimes the costom to sublet * cla i ms* at 

a tax of a $dijao or jao of gold, about 7^ masbas, or ten rupees.* 

The gold mines an worked by pits and shafis under ground, where 

the gold is found in its pure native state, and undergoes no other 

prooem than washing and shitting, and after that requires little or 

no refining. In this state, tied up in little bags called rdp-Ou (EL 

weighing about 90 grains, it forms the hmvy currency of 

tile country. A superstitious belief bolds ground that no large 

nugget should be removed, as it briongs to the genii the plaoe^ 

but the TAna of Gnari is said to have one weighing nearly a ser. 

• H, StiachcT, J. A. 8. H«i., XVIII. (S). 5 ; J. D. ^aiagiiaam iUd, XUL ; 
Herbert to Ooiaaileefamcr Of K eie s na , IStb Jaaneiy, 18M. 
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Gold u aold at Ate ume fain as the borax, and is imported to the 
valoe of about Rs. 10 to 12,000 annually. 

The gold in the bags commonly current has usually not more 

Tfaok Jslang specific graxify. Even the picked 

yellow grains have only a specific gravity 
of 11*96, showing that they are alloyed with some other metal. 
TIm grosser impurities appear to consist of iron more or less 
oxidised. One of M(mtgomery*s pandits visited the gold mines 
of Thok Jalang in Bohtoh in 1867,* and describes it as a great 
excavation from 10 to 200 paces in width and 25 feet in depth, 
acoess to the bottom being by means of steps and slopes, 
the earth dog out being thrown on either side. Hie digging 
is carried on with a long-handled kind of spade or an iron 
hoe, the iron for which comes from Ladik. A very small stream 
runs through the gold field, and the bottom is oonsequentiy 
a quagmire during the daytime. The diggers dam up the 
water, leaving a sloping channel for an escape. A cloth is then 
spread at the bottom of this diannel, and the channel is sup- 
plied by one man with the auriferous earth, and another gives 
water, so that the gold sinks to the bottom and is caught in 
the cloth at the end. Some nuggets weigh up to two pounds. 
The diggers come from the Tsang province round Shigatze or 
Digaroha. There are numbers of abandoned gold fields in different 
directions about Thok Jalang, and probably a whole series of them 
from Bohtoh to Lhassa. The Sdrpan levies a tax of about half a tola 
(suwAw), or two-fifths of an ounce, from each digger. There is no 
wood, and water can only be had from melted ice. A cold wind blows 
at all seasons, and, in consequence, the tents of the diggers are 
pitched in excavations in the ground to protect them from this 
wind. The dried dong of yaks, ponies, and sheep afford fheL 
The Tibetans cook and eat three times a day, their food consisting 
chiefly of boiled meat, barley cakes, buttermilk, and tea stewed 
witB butter : they also smoke a great deal. They always sleep with 
th«r knees close up to the head and rest on the knees and 
elbows, huddling all the clothing on to tlieir backs. The price of 
'gold at Th<dc Jalang was about 5^ to 6 rupees per euuAu, or 80 
rupees per oaiKie. 


Bea,0. L, H. ]>., 88. 
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Klrer was broog^i doTrn to thnM provinoM from ISbot 
in foraior time*. It wrr imported into 

vilTW* j AO 

that oonntrj from thoae eorroanding it 
(probablj China), and does not seem to be found in Tibet itself 
in anj qoantitjr. It was sent into Tibet in a ohide state in 
lamps called deja or thaia^ of a general valne of Ss. 165 each, 
Importations from that sonroe have ceased for some time, owing 
possiblj to the great and growing influx of silver in the shape 
of mpees from British territory. Formorly all bomx, salt, &c., 
was bartered for grain, cloth, Ac., bnt now, while a large amount 
is still disposed of in that way (probably to procure actual 
necessaries), still, whether it proceed from the increase of trade 
and the portability of coin for hoarding purposes, or from tho 
existence of a greater demand for silver in IHbet, by fiir tlie 
largest amount of borax is disposed of here for British money. 
The Bhotiyas, too, state that our coin is largely current in Gartoh 
and tile other large towns, and is preferred by the inhabitants 
there to the coinage of other countries. They ask for the Ch»- 
Itariddr Rupaya, or face-printed money.* The difference in the 
exchange now made up in Government mpees cannot be less 
Aaa eighty thousand to one lakh of mpees per annum. Tliis 
t^e in rupees dates from about 1820, when they began to dis- 
place the Srinagari and Ladiki mpees. 

The of copper in Kumaon and GarhwAl have never been 
of much practical value either as a source 
Copper ninee. Supply for local consumption or as 

offering a valuable return to labour and capital. They are still, 
however, deserving of notice, and we shall now describe each in 
commenring with tiie Gangoli, mines in Kumaon. 

The B5i »"iwe in pargana Gangoli is the most important in 
Kumaon. The ore is chiefly pyrites in a 
matrix of indurated and sometimes slaty 
talcose and steatitic schists inclosed in dolomite. In some places 
the one; and in some places the other, forms the roof and sides of 
the mine. The dolomite has a large crystalline grain and great 
tenacity, and forms a perfectly durable work when excavated. The 
schists when massive may be depended on, and can be easily worked , 

> Lawder in Bee. Geol. Pur. 
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Imt, ttM • rule, they occur of rac/i inHuior cotumteaee, huring 
much die epponranco of re-united debris, that they require support, 
and often oocasion much inoonventenoe and eren danger. The ore 
occurs in the schists in nnmerons strings, having every appearance 
of being leaders, as they are caHed, to solid ore, and forming a dis- 
tinct lode. The strike or direction of the strata is nearly W.-N.-W. 
to E.-S.-B., dipping at an angle of about 45^ to the N.-N.-E. The 
copper ore is aoooinpanied by iron p}nites which are occasionally 
fonnd in the pentagonal dodecahedron form, but most commonly in 
such irregular and anomalous forms as can with diiScnlty be 
described. There are a few specimens of grey copper, bnt the work- 
ing ore is nndonbtedly pyrites. On visidng the mine in 1836, 
Captain Dmmmond found the lode about two feet wide, contuning 
a good yellow copper ore, but with a large proportion of its matrix 
talcose, twenty per cent, only being metalliferous. Tlw ore is 
extracted in the usual way by means of drifts slighdy inclining 
upwards, to allow for drainage. The adit at Captain Drummond’s 
visit' was driven on the course of one of the lodes which continues 
west about 60 feet, when it falls in with another lode that alters its 
direction to 15," and afterwards to 30" north, inclining nearly 50^ to 
the east of north. At that time the adit had penetrated some 348 
feet from the entrance. The ore had been taken away from beneath 
as as the miners could excavate it^ and the hollow had been BUed 
np with rubbish. From above, too, the ore was taken away as fisr 
as it was found productive. The passage varied from two to four 
feet in height and from two to two and a half feet in width, being 
bounded by the hard dolomitio rock which the miners did not 
know how to remove. In 1868-69 these mines fell in and became 
flooded with water. About a couple of hundred yards to the noiih, 
and in the same hill, is another similar deposit of c(q[»per. This 
psed to be laid open to the surfoce during the rainy season, and was 
than allowed to fall in, so soon as the water emjdoyed by the miners 
to carry off the talooae mud firom the ore ceased to be plentifuL 
This fiso has ceased to be worked for some time. 

In 1815 one specinien of fused copper from the Ghngolt mine 

_ . . and several necimeas of the ore in matrix 

OiB AMKrade * 

wwre sent to ffie Mint at Cakntta for aaaay. 

The tepwrt allowed that foe ore was mixed with arsenie and sulphur. 
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«nl fHTMliwnl 85 per nntt. of nmlUnItlo m«tal, )mt tlm ii|MM.nnwnH wtvr« 
loo mnaU to olWw of any oxlumsUvo oxamiiMtion of tliom.' In 18iH 
OHplMn Herbert vnloml Uio oottamat 85 {Nurwint. tho imro oro^ 
ami in 188C (2a|>tain Drnnimond (javo tlio gnnoral rooolt frmn the 
pyritve ill thnir perfiwtly |mm atato aa abont Ml |ior oont. of motallio 
oo|>iNir.* Pyritea, tlum^h not a rich oit^ ia tho moat important of 
any, from ita nbundaneo and from being generally more to bo 
deiirnded on fwroontinnnnoo than tlie richer variotiea. In England 
more oop|ier ia olitained from it tlian from all the oUier oreo 
together. The Gaiigoli, Sira, and Sor minea iji'ere farmed from 
the oonqncat until 1828, when they wore leaned for one year to tho 
minora,* and were again fanned at a r«dnci>d rent in 1888. In 
1815 they yUddod a revenno of lln. 850, inenumed to Ra. 1,201 in 
1819 and 1820, and to Ra. 1,215 in 1821 and 1822, but in 1874 


the whole of tho copper minoa of Kutuaon brought in a rovouue 
of only Ra. 80 a year. 

The Sira minea in Patti Blialiiai in pargana Sira aro aitoatod 
on tlio nortliem aide of a hill aomewhat 
higher than tho one at R4i. Tho ore hero 
too oonaiiita of oopper pyriton, aooumiianiod by iron pyritoa in a 
gai^o formed of dolomitio and tuloono rodia. In 1816, a apooimen 
of oopper ore from the Sira mine waa aont to the Mint at (Montla 
far aaaay, with the roault that it wan found to contain only 24 per 
cent, ef mallceble metal, ao that it wan thought tliat thia mine would 
not rqiay the working.* Ceptain Drummond found that nearly 
tiiirty-three fathoma from the entrance the adit ntmok <m a oopper 
lode en whidt a level paaaage waa driven that contintted woatward, 
ita oonrao being about 1(P aonth of weal, and the dip northerly 
ftom 45* to 5<P. The ore waa harder and more mixed with Iron 
nyritea than tiie ore at BdL At tiro end of the level a aeoond lode 
jidding a poor ore waa met, and b^ond it a pit waa annk which 
aeemed to have jdolded in former timea fair rotnma. 

The Gaul mine in Patti Khardhi and the Sor Gurang aro aimi- 
larly aitnated, but the ore produoed la in 
very amall quantitioa, conHMting of grey 

‘to OofcnnMnt, delrf 14th June, ’R1S. Kmm fiovcmiiwnt, IJtth 

JanauTt laia. • Moo forliier Stat. Kum., |i. 830 ; 4. A. M. lion., 

* To Bmh^ 4UI«d tod toumijr, 1820. * Krum Uovonunent, dotod latb 

r. laia. 
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copper, copper pjnnt***, anil cnrtKinato of cop|v*r. Steatite anil Kmc- 
atone are the neiglibonrin^ rocka, tlio ateutiti^ forming tlie |pin|;iie. 
Tlio Sor mine hail not Iwen workwl np to 1833, ulthoa)(h a lenae at 
a small rental hail hwn taken out in 1821.' ( 'aptain Herbert notices 
tliat all these ores are. fn^o from the pn^senco of arsiuiie, whteli, al>ove 
all other metals, deteriorates the quality of the cop^Hfr and is most 
difficult to remove. 

In digging the foundation of a house at Hawalliagh the workmen 
came on a vessel contauiing thriH^ crystallixeil 
Boumonite. spc»eimens of Iiournonite, the triple snlphim*t 

of copper, antimony, and lead, and the only truce hitlierto dis- 
covered of Its existence in tliese hills (1823). CopiK^r pyrites 
also exist near Ganai and riiadidli in Patti Athgaon in purgnna 
Qangoli ; at Biiji'il and Katluiyat in Patti Bel in a matrix of steatite 
and feldspar ; and at Tainlia kan in Patti Gaiigoli in a matrix of tal- 
cose roeks. There are small mines in Patti Giwar, at C3iin ka Kali, 
Beler, Sor, and at Keiiiakhet, on the cast bunk of the Lndhiya river 
in Kali Kumaon. 

The copiM*r mines of British Garliwiil arc more extensive and 

. . « , „ Iwive ahvavs lH>rne a higher reputation tlmn 

Copixsr mines of Garhwnl. . „ * , 

tliosi' lit Kumaon. The priiici|KiI an* situ- 
ated at Dliaiipur and Dhobri in pargaiia Dewalgark. These mines 
yieldeil a considerable outturn in former times, but of late years 
ojioratious have not luvn so vigorously earriinl on, owing to the 
intricacy of the workings, and the idea prevailing among the miners 
that very little ore remains in the mines. 

The Dhanpur mine is situated on the north side of n high and 

precipitous range in compact dolomite.* The 
DUnnpar mine. , , 

ores are princi|inlly copper pyrites and grey 

or vitreous copper ores, with the reil oxide and green carbonate in 

smaller quantities, the latter lieing scarce. Tlie ores are found in a 

bed aliout fifty to sixty fwt wide, which runs nearly north and soiitli, 

and'*nnderlies east aluint one foot in the fathom. It is divided by a 

IhhI of |K>tstono or indurated t;ilc, which runs through the cop])er 

formation longitudinally, coiitbrniing to the strata and Iiaving a frith 

* To Board, dated 14tli Fcbniarr. * Mr. Wilkiirs report, J. A. B., 

Ben.. XII.. 4.>4 : lleckoiulorf *« rcfiort. #6iW, XIV„ 471 ; C.nptaiii llcrbert to Com- 
niiMioiicr, lOtli Jaauary. 1S2|>. 
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or flakan on the vrestem side. The seams of ore are sometimes one 
foot in thickness^ but seldom more than one inch. In his r^rt on 
Dhanpor, in Mr. Traill declared that these mines were inca- 

pable of much improvement, and that the ore produced was not rich. 
The lease of the mines, including the twenty-two villages attached to 
supply tlie requisite labour and grow grain for the miners, was fixed 
at IRa. 1,850 a year. Up to 1829 there was little improvement, as 
the lessees were too poor to undertake the cleaning out of the mines, 
and no capitalist would venture to take them.' In 1888, the best 
seam or vein seen by Mr. Wilkin was not more than half an inch 
thick, and in 1841 the best lode worked was about two inches. The 
veins are very close together, and being softer than the matrix, the 
ore used to be first removed, and then the miners burned the rock 
with wood and threw water on it to facilitate removal. The red 
dolomite is of such a consistence as to seldom require props for its 
support, thus enabling the miners to dispense with wooden frame- 
work and to work all the year round, while the situation of tlie mine 
on the top of a hill admits of adits for drainage. The interior 
consists of a network of chambers from end to end. 

The Dhobri mine is situated on the south side of the Dhanpur 
. range in very nearly the same kind of rock 

as the Dhanpur mine, but in this mine most 
of the veins are horizontal, running along the side of the hill. At 
the surface they are very small, containing oxide of iron and green 
stains of copper, and occasionally copper pyrites. The present 
working mine is not extended very far from the outside of the pre- 
cipice or surface, the ores being much the same near the surface as 
at a distance from it. When the miners find their passages grow- 
ing long and tedious they begin outside on a new vein. There are 
several old mines west of the Dhobri village ; one of them is very 
extensive, and the ores seem to have been most abundant when the 
horizontal vein was crossed by perpendicular ores ; but the whole of 
the horizontal vein has been taken away. The most western of these 
veins is said to have been very rich, but it fell in about the time the 
Gorkhdlis entered the province, and has not been opened since. The 
ores of these mines are principally copper pyrites, containing 25 per 
cent of copper. There is water for machinery about a mile and a 
* To OoTcmmcnty dated 14th Febmaiy, 1S29. 



mmlLArAM Dumon 


CluuauMjmmiM 


half below the miii^ end wood for aU fioipoieo near that plaoe* 
Then ie another mine on thii lange at Maolgirii laid to be in the 
— goek M <iM DlnANri mine, lliece am other mines of bodi 
oopper and iran in Dhanpnr, hot few of fhem an worked, and 4sgr 
are for the moat part of liitie vahw. The mines wen leased hi 
1872 to a European, bat even then western intelligenee and mmgj 
eoaU not make them a ronmnerative investment. There is a oofqper 
in Patti Lobha at Agar Sera' in the feoe of a pndpioe on ttio 
right bank of the Rdmganga river which was leased in 1872 for flueo 
rnpeea. The lessee, however, makes little profit, as the shaAs have 
been so deep that men are afraid to enter them^aad the rook is 
too hard to allow of fresh shaAs being driven^ nnlesB at great expense. 

The Pckhri copper mines earlj attracted Ae attention of the 
Government of tiie oonntiy. For manj 
The Pokhil wfaiM. jaars they had been woiked by the Gariiwdl 

Bdjas, and snbseqnently the G^>rkhdlis. They consist several 
separate mines ; that known as the Chanmattiya is situated in talo 
which rests on dolomitio limestone. Hie 
(e.««.ucja, B«, lode after crossing the ridge east of the mine 

enters a very compact basin, in which is situated the Duined mine. 
This has not been worked much, owing to the softnem of the 
tale and the abundance of water, but it is mid to have a good 
lode in one part of iL The lode then crosses Ae hill near Deothdn, 
a small village above the mine^ and is found near GhlgB ami 
Keswaia, where some ores have been extracted, but have never 
proved very profitable in wi^ng.* 

The Bfja’s none u situated about 450 yards north of Ae Chan- 
... . . mattiya mine in common dolomite which 

rests on talcose schist. A shaft of 70 
fethoms was dug by the early workers meeting an adit whkh »"ust 
have been driven over 100 fathoms through dead ground. Several 
oAer adits were driven, and when tiiey fell together, abont one 
hnndred* years ago, Aere were three places where copper was 
foun d - t he Gi^ Chank, Knvem Chank, and Bfaaitwfd Kda, aD of 
which have now fellen in. The prodnee was about 800 sen of ote 
a day, yieldii^ 25 per cent, of cof^. TwiMhiids wencfadmed 

* DesaiM tj Beckett la ^ Bee.. K..W. P, III., K. fl, STI. eptar 

aetettoo (iMae mine* ece Mr.WQUa'e report laJ. A.' a Bea.. **» ,. 414 . — » 
BeckeaV»if in i»M. XIV, 4 JI. ^ ^ ^ 
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by dM Bi^ and di« nBiainder mt left to the miDMB) who hod oIm 
gnate of land free of tevnine. The eqierimenli of Mr. WiUun 
already noticed were confined to tlieao two minee and a new 
mine which he opened cloao by. In the new mine die lode waa 
Toiy promiung and yielded good speciinenB of otee near the snrfhoe, 
batatadepth of fifteen iathomB it became poor, and was cmaeqnent- 
ly abandoned. Daring the time the experiment looted the expen- 
ditare on the Chawmattiya mine amonnted to Ba. 2,847, and the 
retnm in copper to Bo. 231, beaidea abont three to fear hnndted 
rupees worth of ore. Bo. 347 were expended on the Bi^’o mine^ 
and the experiment was then abandoned, and the new mine 
cost Bs. 246 before the operations were dosed. The entire net 
cost of the undertaking when operations ceased was for labour, in 
working the mines, less sale proceeds of oopper, Bo. 2,585, and for 
European snperintendenoe Bs. 4,800, or a total of Bs. 7,385. These 
mines were then leased to a native contractor for Bs. 500 a year. 


In addition to the three mines mentioned above there are several 
others in the vidniiy of Pokhri, some of whidi were woriced by 
the former rulers, and some again have never been opened. Mr. 
Wilkin noticed the prindpal mine^ and described them as followsi— 


The Nota mine is situated about two and a half mOes nmdMsest 
of the Pokhri mines in talo^ which rests on 
Koto mine. dolomitic limestone. Ihe lode is a bed of 

ydlow or bulF-ooIoured talc, about four feet wide, dippmg north* 
west at 50” ; it rests immediately on the ddomite limestone, and 
has a snlphurio effervescence on the surface. This mine is said to 
have been rich ; it is situated on the western side of an extensive 
bann or valley, on the eastern side of which ores have been tamed 
up by the plough, bat no nune has been worked. This is an extennve 
field for mining, os the lode may be productive ihroughout the basin 
or valley. There is wood and water for all purposes near this wiiimi. 

The Thila mine is situated about a mile northrwest of the Nota 
mine, probably on the same lode, in an ex- 
tensive plain or comparatively level surface. 
It was first worked m 1810, and again in 1825, bnt there being no 
good fiseility fat adits^ the water prevented its being worked to any 
conadeiahle dentil. The miners who worked it state the ores to be 


Thila atae. 
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oofiper pjrites duaemiiuited in a lode of two feet wide, one-fifth of 
which wee metailiferoiu. There ia plenty of wood for oil pnrpoeee 
in the neighbonihood of this mine. 

The Danda mine is situated on the hill, abont 500 jrards abore 
Ae Thila mine, in chlorite slate and talc, 
which on the north-western side comes in 
contact with comnlon dolomite. This mine has been worked to a 
considerable extent, and is said to have yielded Bs. 52,000 profit in 
one year. The ores are of good quality, and found in three or four 
difierent beds or holes which dip into the hill at an angle of 30*. 
The chlorite slate in which the beds of talc and ores are found is so 
hard as to stand without timber ; it also contains finely (Ksseminated 
copper in small quantity. The lodes ran into a fine fall or basin 
westward, in which Mr. Wilkin thought they would be found pro- 
ductive. There is abundance of wood near this mine, but no water 
for machinery nearer than the Thila mine. 

The Tilapungla mine is situated abont a mile north-east of the 
An b mt— - Danda mine in talc, which rests on dolomitio 

limestone. The strata in which the ores are 
found is abont six fathoms wide, dipping sonth-west at various 
angles. The bed is extensive, but the ores are scarce ; however, 
this might improve at a distance from the snrfaoe. Ores have been 
found in a precipioe, east of this mine, near the village of Bangtfil, 
but at present the outcrop is covered with rubbish ; it is in the tal- 
cose formation, and has good facilities for working. 


The Kharna mine is situated in the ravine below Bangtdl, near 

its junction with the Nigsl river in talc ; it 
XUania mine. ,. . . 

was discovered by the water of the ravine 

washing away the strata, and leaving a quantity of ores exposed to 

view ; tliese ores were taken away by the Pokhri miners and the 

mine was worked five or six fathoms under the surface, beyond which 

they were prevented from going by the water. They say that the lodo 

at the bottom of the mine for two fathoms in lengtli is one foot wide, of 

solid copper pyrites. Of late years nothing has been done at this mine 

beyond washing among tiie surface layer, which contains a small 

quantity oS copper pyrites. There is plenty of wood in the neighboup- 

hood of this mine and water for machinery, bat no facility for adSts. 
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Mr. Beckett hiis ciettcribed tlio mode of mining and prc|)oring the 
ere of the Agnr Si^ra^ mine from vliich tlie follo\\'ing nccount Ima liecn 
extracted. The gangue cons^te of white und yellow qnartz muoh 
encnieted with green carbonate of coppcri and » ck) difRcult to work 
that not more tlian 40 to 60tb« of ore can be excavated by one man 
in a day* The workings are dry and the lode has a dip of about 30^ 
below the horixoii with a north-westerly direction. The ore is 
pounded and moistened with watcT and receives an admixture of five 
parts in six of liiuestoiie as a flux. The charge, consisting of about 
6tb. of unmixed ore, takes about half an hour to melt and is placed 
from time to time in handfuls on the furmice, and covered witli oak 
chsircoal which is occsisioually moistemnl with water. When the 
fire falls in after the last stijiply of ore, the charge is ready to be 
taken out. The door of the furnace is then taken away and the 
remains of the fire being raked out, there appears ut the bottom a 
melted mass which, after being stirred about a minute or two to allow 
the heavier {larticlos to settle down, is sprinkled with water to harden 
the surface. Three or four of these charges being taken away, the 
melted copper is found at the bottom in a small mass weighing 
about 2f ounces, for which twelve pounds of charcoal have been used. 
Thus from every 100 j^arts of ore about i)nrts of copper are 

procured, having consumed 200 parts of charcoal or, in other words, 
137tb. of charcoal are requiretl for tlie production of a little over 
two pounds of pure copper, which sells at about one rupee a pound. 

Hie iron ores found in Kuinaon all belong to either of two vnrie- 

, ties, the rhoinbuhcdral or the prismatic. The 

Iron mines. ^ . . , . . .... 

first IS a peroxidi* ot iron containing in its 

best defiiunl type 70 per cent, of iron and 30 jier cent, of oxygen. 

Tlie workable ore, however, often contains earthy impurities which 

reduce the proportion so low ns 50 per cent, of metal. This is the 

common species. A variety of this, known as red lia^matite, also 

occurs in many places, and frequently contains small grains of 

specular iron ore of a highly splendent lustre. At R&mgnrh it 

passes into the variety know n as scaly iron ore, consisting of loosely 

cohering glimmering particles of a steel-grey or iron-black colour, 

strongly soiling and feeling unctuous to the touch. Captain Herbert 

» Sec Sel. Rcc., X.-W P.. III., X.S. n. 34. nml Glenn, in Science. L. 230 ; As. 
Res. XVlll. (1), 227 (Herbert) ; Traill and Batten, Statistics of Kumaon, Agra, 
S51. 



288 


rixXlatax pimncTs 


eonndcn thcM beila eonnoctcHl with those nt Dlianija Kot on thn 
Kosi. Both yield very good iron. The prismatic species or hydrated 
peroxide is only known to occur in the Chaugarkha pargana. 

The following are the principal iron mines in Kumaon. In Patti 
hJoss. -Agar of the Riingarh pargana, as noted, the 

iron is of the spedes known as scaly, some- 
what laminated in stmetnre, slightly micaceous, and influencing the 
magnetic needle, ^le names of the principal mines are the Ld^gani, 
Nathda Kin, Gnlla and Satbdnga mines, tlie last of whidi has a rich 
haematite. In Patti R&mgarh, also, there are several mines that are 
largely worked. For the first 18 years of British rule these mines 
were leased to the headman of the Agaris at a nominal rent,* which 
up to 1826 included all the iron mines in Kumaon. In 1833 the min- 
ing industry in R&mgarh received its first check in the emigration 
of the miners to Khets&ri in Pili, and has ne\’er since recovered its 
early importance. In the Chaugarkha pargana, the ore of the 
Mnniya mine in Patti Lakhanpnr is of the prismatic species. It is 
of two varieties, the ochiy and compact. The former sometimes 
contains octahedral crystals and magnetic iron ore, and in tlie 
neighbourhood of the mine on the summit of a small hill there occur 
rolled pieces consisting of grains of quartz and small octahedral crys- 
tals of this mineral cemented together. These pieces are magnets, 
and have each two poles. The ores, too, contain manganese in notable 
proportion, and would consequently afford a very good steel ; 
as it ia to the alloy of this metal that the superiority of the steel 
mannfimtnred from brown ore is attributed. In Patti Ddmn thmo 
are mines at Digarhia and Jhiratoli of the same nature ; in Rangor 
Patti at Jalal and Digarhia ; in Patti Kbarfihi at Lob. A specimen 
of iron ore brought from the neighbourhood of Milam, called by the 
natives of Malla Juhir ^buldinga^ seems a crystalline variety 
of red haematite. It is used there for a red dye, the colour being 
extracted by rubbing the stone on a hard surface while wet. 

The minks of Patti Giwar in pargana Pili are found at Chiteli, 
Siranli,Khets4ri, Simalkhet,Gudi,Bailgaon, 

^'*'* ***' Bonigarh, and close by at Mehalchanri and 

Tilwdia.* The valley in which the iron is produced runs nearly 
north and south, and extends fnfin Dwirahiton the south to Fandda 
'Va OovcnuBcnt, S4Ui Decenlwr, ISSS. 
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KWd on die north* It is formed by the riven BLodarondlOioMmy 
both flowing into the lUmgangn, the bed of the fomer being abont 
nine miles long, and that of the latter six miles. The ores lie on the 
east side of the valley and oocnr along a range of hills about thirteen 
miles in extent. The Simalkhet mine^ is the largest^ and has four 
entrances penetrating upwards of 850 feet into the monntain. The 
ores here consut of red hmmatite of a good quality in a gangne of 
day slate brandling in every direotaon and at all angles. The lodes 
range from 8' to 18' in width and 2^' to 15' in hdght, the average 
being from 8' to 5' by 4' to 6'. There is no water, and the snr> 
ronnding rock is eompact, requiring few supports. 

In Sayalgarh of porgana Kotanli there is some iron ore not at 
present worked. At Mang^blekh in Talla Boo the ore is modi 
esteemed for its quality, and is raised inaomeqnantity. AtDehohaati, 
Bdmgarh, and Khnrpa Til the mines are in the hands of the Kamaon 
Iron Works Company. The Lagthon mine is in Malla Kafydr, and 
there is another in Baraon Patti in pargonaOangolL ThebmTOWBat 
Khaima are now nnwoiked, likewiae those atSimalkha and Uehakot. 


Oarfawfl iron ifaw. 


In die Garhwil district the iron mines in Patti Painkbanda 
exhibit specimens of grannlar iron pyritii 
Imbedded in veins of quarts vfhioh oooor 
in a dark-greyish tdoose sdilsL Th^ are apparently not very 
rich in ore. In Patti Sili Chandpnr the Biybdnga mine gives 
a rich hannatite whidi is dightly attracted by the needle, and is 
stOl worked. The Khdsh mine in the same petti gives a ndoap 
ceons ore, scaling off easily and showing minute crystals resemb- 
ling garnets on the edges of some spedmens. The aiQaoent 
beds seem to be chloritiq schists; this ore affects the needle, 
lo T«ili Ghandpnr magnetic ore is fennd with hmatite, and 
a s peftitnwn frwn Patti Talli KtUiphit resembles specular iron ore. 

from the Bdkhanda mine in Patti Bichhla Bitig- 
pur are also of a mkaceous nature, and 
seem to contain in parts minate crystab of 
quarts and pyrites, otherwise they muoh r ese mbl e graphite, and 
soil tile fingers vriien tonohed. They do not inflnenoe the oom- 
pn— needle. The Jtkhtoli mine inthemme potti |^ve an ore which 

> in.. Sd. Bm., H..W. P.. ss. 
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is prolMibly a clay ironstone. It is of a light coffee oolunr and of 
little specific gravity* The Gilet mine close by gives an ore of a 
similar quality. In ICalla N4gpar the ore is probably hematite. 
A vein of iron pyrites runs along the Aloknanda in this patti nuir the 
Village of Hath. The people call them * acna ke putharj or gold stonoi 
and sell them to tlie pilgrims to BadrinAtli at high rates. The stones, in 
the form of powder, are used as an orpiment, and the stone itself as a 
flint. A specimen from N4gpur itself is probably a carbonate of iron. 

The Mok mine in Patti Malli Dasanli yields an ore of which 
DmuH and Bachhan- specimens appear to be magnetic, rich in 
metal, black in colour and crystalline, and 
laminated in structure. It possesses highly magnetic properties. 
The Charbang mine in the same locality is of a similar character, 
very rich in iron, and, according to Mr. Ijawder, exhibits its polarity 
in the direction of the planes of lamination. The Dungara mine in 
Patti Bachhansyun gives specimens which may possibly be an earthy 
hydrated oxide of iron. Its colour varies from ochry to dusky black, 
streak the same. It is of little specific gravity, the clay seemingly 
predominating. The iron of Bachhansyun, however, has a wide 
reputation for hardness and toughness. Sledge-hammers (gan) made 
from it have been found to last out those of the best English metal. 

The ore of Pipali mine in Patti Iriya Kot is probably a 
^ ^ ^ hydrous form of sesqui-oxide of iron, the 

clay largely predominating. The Danda 
Toli mine in the same patti seems to give an argillaceous variety 
of brown haematite. Lohba affords a rich haematite, raised in large 
quantities. The Chalya mine in Patti Paindn gives a hard and 
brittle ore possessing the iron-black colour and metallic lustre of 
magnetic iron, but spec*iinons of it failed to affect the compass needle 
in the manner characteristic of that ore. It may possibly on 
analysis be found to contain manganese. 

The deposits of lead are fairly numerous. The ore is found at 
• Tiichhira in pargana Dhanpur mixed with 

a little silver. A large mine also existed 
at Ghirti in the snowy range between Milam and Nlti, but thia 
has lately been closed by a landslip. The mines at Balum and 
Banskum on the banks of the Gori river and at Baidli Bughir 
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an* unworkinl. Tlie ore galena^ and the matrix is silex, with 
varying {)ro[K>rtioii8 of feldspar and calcs|)ar. The Nagpur mine 
ia a fair one, but sdinewliat iitaccessihle. Near the Qaul mine in 
Psitti KhariLhi and at Sor Qurang copper mines there are depo- 
sits of lead ore. The foniier is a galena traversing a silicious 
limestone, but neither are regularly worked. When the villagers 
require lead they burn the rock, and the lead, more or less sul- 
plmretted, trickles from the crevices. A large nodule of lead, the 
si/.c of an eightmi-ponnd shot, was found in Patti Maundarsydn, 
on the banks of the Nayar river. It consisted of pure galena, but 
though S4*arch was niado no more could be discovered. In Jauns&r 
tlierc' arc mines at Maiystr and Borela on the left bank of the Tons 
river and at Aiyar on the right bank. At Maiy4r and Aiy4r the 
matrix is clay slate, and at Borela, limestone supposed to be a bed 
in the ckty slntc.^ The rovenue from these mines is now nominal. 

Yellow urseiiie, known as /utrUdl^ is found in the northern parts 
. of Kuiuaoti, near Miiiisyiri. A small portion 

is brought down every year by the Bhotiyas 
for sale at the Bageswar fair in January. 

Indications of lignite appear near UaiiilAgli close to Haldw&ni^ 

, the Baraklieri p;iss near Bliaiimuri, and in 

Lignite. » tt- •»% 

the streams of the sub-Himalaya near Najib- 

nlNul in the Bijnor district. They do not give promise of any 

workable fuel, and, judging from the experience obtained in other 

parts of the hilU, it is tpie^tionable whether any lignite deposits 

will ever be discovered of such extent and quality as to repay the 

expense of mining Uiem. An analysis of a specimen of tlie 

Itanibiigh lignite gave carlioii fiO'O, volatile matter 36*4, ash 8*6. 

Tlie perct‘iitnge of ash, however, contrasts favourably with Bengal 

cosd.* Traces of a true peat are found at Bhiin Tul. In 1833 

Mr. E. Uavenshaw reported* the existence of coal in the bed of the 

Dhela river near Laldhang in Garhwal, where it occurred in thin 

seams varying from one inch to four inches broad. Similar traces 

were discovered in the beds of the Chala and Fhika streams, but 

none of any coinineroiul value. The specimens received in Calcutta 

were nearly ail of tlie same character, “strongly impregnated with 

^nieuaiiiptiaiiteiciicc. 1.. 230. • As. Kc»., XV1.,3S7,HS7, A«H. 

Sen.. II.. 201. 
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snlpkurot of iron which forms their fibres^ streaking some of them 
and pusses into thick masses of pyrites, (leconi]>osing in others. A 
clean Inmp hud u si)ecific gravity of 1*9C8 in consequence^ and the 
residual ash was principully iron oxide.’’ 

Graphite^ (plumbago) crops out at tlic Kalimatiya hill to the 
^ north of Almora and on the spur of Banini 

Devi facing Almora on the Lohnghnt road. 
In 1850, specimens were sent to England and subjected to exami- 
nation, when it was found that it could he made serviceable as 
griiphite. Excavations wore also made by Major Drummond at 
Garjoli near Balti, and Palsinii, about three miles from Balti and the 
same eastward of Almora. The following is the report of Mr. Rose, 
the mineralogist who tested the specimens sent from Ahnora : — 
‘‘ Graphite is applied to several purpmscs. When very fine, compact, 
and of a sufficient cohesion, it is cut up for drawing-p(‘ncils. When 
the texture is loose, or it is otherwise of inferior quality, it is grouiul 
down and deprived of foreign subsbinccs by wishing, as ores of 
metals are prepared for smelting. The powder thus purified is them 
used for various pur[>oses, such as crucibles (being refractory or 
infusible by heat) for burning iron, and reducing tlio friction of 
machinery. A new method is now adopted for making artificial 
pencils, which are scarcely if at all inferior to those sawn out of the 
finest blocks. The dust of such fine material ns your specimens 
Nos. 4, 8, and particularly No. 10, properly prepared, is subjected 
to vast hydraulic pressure (several hundred tons), and thus acquires 
the compactness and solidity necessary for the best purposes. Tiio 
best kinds of graphite may be known by a pale lend-bluo colour, 
high lustre, unctuosity, and inferior specific gravity. The first nine 
specimens will answer for pencils, most of them sufficiently pure 
and compact to be divided for that purpose. All the varieties sent 
may be used, even No. 13, though connected with much matrix, as 
it ran Jbe dejwivcd of this by grinding and washing. All tb.e 
varieties of this substance must continue in demand and bring 
remunerative prices if the expense of mining and conveyance should 
not^be too great.” It is also found in Patti Loliba of Garhwdl on 
the Karnpraydg road, and there used as a dye. 

> Si'o, fMiiUcr, Cilcnnin^rs in Science, II U 2S0 ; J. A. S., XXIV., 203 ; In. l&oc. 
(H. !>.), Xyil., W ; lltc., X.-W. 1*., ill., K, S., 371. 
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SulpliTir is found botli in Knnuion and Qurliwiil. In Uio formor 
district it occurs in the tract called Mdii- 
syiiri, and iiieclianicidly inixtHl witli carlionatfs 
of lime in the bods of the Itaiiifpinga and Ounjiya rivors« It is 
also fouiiii as green sulphate of iron, and could Im) obtuiiu^ in any 
fjiuintity from the iron pyrites of the copiw'ir mines. Tlioro are also 
some sulphureous springs, as those at Naiiii Tal, Nargoli, and 
Kathgodam. There arc two sulphur springs in (iarliwiil : the (ii*st 
lies close to the snowy range to the north-euht of tla^ ti^niplo of 
Madli Maheswar in pargaiia Nagpur; the other is on the left lamk 
of the ]3iri riv<^r, two miles above its junction with the Alaknnnda. 
The watc^r of this hist is so very strongly iinpn^guated that its 
existence can be discovered by the smell long Ix^fore arriving at ilio 
spring itself. Neitliernrcmadouscof anyway. Sulphur is also found 
ill tlie galleries of Uie Icsul mines at Maiyar on the Tons in Jaunsiir. 


Borax or tiiical, a native saline compoiinil of boracie acid and 

, soda. The borax and salt fields of (intiri or 

Borax. 

Hdndcs, llaUUutkti or IhnMhAkaj lie to tlio 
nortli of Bongbwa Till, across inountaiits that round the nortlw^ist 
siilc of the valley of the Shnjan river, parailcd to the Gangri range, 
and in the eastern part of the Zjang of llohtoh (Iludukh) and at the 
(yliapakani lake. The two salts arc obtained from different spots in 
the same vicinity, and are both workcnl in the same way by lixivia- 
tion from the earth taken from the surface of the ground in which 
the salts arc dcvclopiHl by natural efflorescence. These salt fields 
are open to all who choose to adventure their labour in them on 
payment of ono-tenth of the produce to the Lhstssa Govcmm<*nt, who 
have an excise establislnnent on the spoU^ The bonix is eolIcK^ted 
from Juno to Septcmlicr and sold at the different fairs — Gatipa, 
Gartoh, Sibilam, (jlnijna, Taklakhur, Daliakhur. It is brought 
diiwn by the Bhotiya traders and purcliasecl by tlie merchants 
of Itiininagnr, where it is refined. The process is as follows : — The 
iKirax is poundcil and fdnccal in shallow tnliirs, and tlien covered 
witli water to the extent of a few inches ; to this is added a solution 
of ttlioat two pounds of lime dissolved in two parts of water, for 
every ten inuunds (820 pounds) of liorax, and the whole mass is 
well stirred every six liours. Next <luy it is drained on sieves or 
* StraclK;/ : J. A. Ucn., XVll. (2), 67. 
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doth, and ofier tliM in again diaiKdved in H times its weight uf 
boiling Wtttori and about sixtooii ponink of lime added for tlie 
above quantity. It ia tlien filtemt, evaporation takes plucei and 
subsequently it is crystullizod in fimiicl-skapiHl vessels^ usually of 
luauaf an dloy of copper and sine or lead. The loss in weight is 
about 20 per cent. Borax is used in medicine and tlie arts. Dry 
borax acts on tlie metallic oxides at n high teniperaturei melting 
and vitrifying thorn into beautiful coloured glasses. It is also used 
as a flux for soldering in goldsmithV work and as a varnish combined 
with shell-lac. Its principal is, however, in the manufacture of 
coloured glass, enamel, and glazed suhstancos.* 

Oypsnm is found in pargona C^hhnkh&ta. Perhaps the Wst bed 
is near the NiliiVI bridge on the road iM^tween 
Gjiwiim. Kfiliidlu'ingi and Naini Tnl. In 1850 the late 

Mr.TregoaT,of the Bareilly College, made some very good plaster of 
Paris from it, which might he found useful in exti'imal plastering, as it 
has the property of expanding on cooling. Gypsum is found in Oarh- 
w*il, on the banks of the Alaknanda near Panai and Nagrasu. Tliere 
is also a dark-green variety which the people soiiietimos make 
into saucers and hovris.* Captain P. T. Cniitley noticed* the 
Oi*cummco of gj-pHum at Sknisardhara and Salkot near Dolira and 
descrilx^d its appearance and origin, wdiich was further discussetl by 
the Kiw. 11. Everest, but these pajiers have now liftle practical 
value.* 

A white saponaceous stone resembling and used for the same 
puriKMc os pipeclay is proiluced in many 
6oA|ittoQc. phicM. In Qarhwal various vessels are 

turniMl from it, which when jiolishod have the appearance of marble. 
Tliey retain liquid, but being extremely brittle arc little used. 

Asliostos luis lately been discovered in a hill to the north of 
^ . and at a short dbtance from Ukhimath in 

.. GaHiwjU. It is snid to Ih> of very good 

qmlity, bat it is too for inland to bo profitably vrwkod. The people 
niio it inmlioinally for dressing wonnds and burnt, and as a wick for 
mbkuniie, bnt it may yet bo tamed to a profitable ocoonnt os 
• pocking for ateam^oints.and the like. 

• Ci», I , mi. « A*. Rm . XVin. (IV p SIS. » A. «. Ben., I., 

SSS. ^ JMf 130, sad SlkerwUl uu DArjiliag ibid, XXI.. 5M. 


60 A|Slt 0 QC. 


Asbestos. 
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SilijiV or Salajitj a native enlphato of filuinina, is found both 
in Knniaon, Neptf and parganas Pain- 
khanda and Ndgpnr in Garhwdl. It is much 
sought after and used as a dressing for wonnds. It ooonrs in small 
light lumps, colour brownish white, externally anhydrous, internally 
semi-crystalline, fracture slightly fibrous, with a lustre resembling 
asbestos, porous, containing small cavities lined with scarcely percep- 
tible needle-like crystals, adheres a little to the tongue. Taste acidu- 
lous saline, soluble in twice its weight of distilled water, friable. 
Mr. Stevenson’s analysis* gives as its component parts : sulphate of 
alumina, 95 ; {>eroxi(l6 of iron, 3 ; insoluble matter (silex), 1, and 
loss, 1. This analysis would appear to point to a specimen of great- 
er purity than those commonly met with in the basars which, as 
a rule, have seldom more than 66 per cent, of sulphate of alumina. 
The lumps generally have an admixture of red sand and frequently 
portions of micaceous stone are found embedded in them. Some 
of them have the smooth surfaces of stalactites and are not unlike 
those deposits. All are readily soluble in water, and when touch- 
ed with the tongue give the taste of common alum. Dr. Camp- 
bell has described* the Nep&lese trade in Sulajft. 

Limestone is found all over the division, both in immense 

- . masses exhibiting various shades of colour 

and structure, and as local tufa deposits. 

There are three dbtinct ranges of limestone hills in Garhwil : the 

first north of the Alaknanda in N&gpnr, the second mnning from 

Tjohha Patti to the Pindar, and again to the Alaknanda in Patti 

Bachhansyiln, and the third running parallel to the plains and 

sooth of the Nayar river. There are also small patches of limestone 

scattered thronghout the district, bnt not in such large quantities 

as in the abovementioned ranges. Lime is manufactured at Naini 

Tal, at Jjrfili in the Khar&hi range, half-way between Bdgeswar and 

Almora, at Chiteli, north of Dw&rahit, at Simalkha, Baitilghdt, 

and Dhikuli for R&nikhet, and on the new cart-road to lUmnagar. 

Lime is also made in Borarau, Sor, Sira, Dhy&nirao, and Charfil. 

Two kinds of limestone are used in the TaHU district, the one being 

obtained from dm quarriee at the foot of the Komaon hills, which 

* Pertvad Ihwi * tih,’ a stows, sad ‘JU, ' principle or e m noe. 

Bm., It SSI. * A. i, fiat, IL, 442. 
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givo by far the best kin«l of lime ; the other is the tufa deposit 
obtained iu tlie small nalas of the tract itself ; tliis latter kind, how* 
over, is of a very inferior quality. First-class limestone costs at 
the quarries five to eight rupees per 100 inaunds ; the tax levied 
by the Forest Department is eight rupees on that amount, and 
cartage may be averaged at half a rupee per mile for 100 mounds. 
Thus the stone is landed at most points in the district for 30 rupees 
per 100 mounds, and including the expense of burning, a maund 
of lime costs 10 to 12 annas. This lime irill bear two or throe por- 
tions of pounded brick or turki. Second-class lime ready for use 
now costs 25 rupees, and delivered in Naini T51, 50-100 rupees 
per 100 roaunds ; it will, however, only bear a proportion of one 
part of pounded brick to two parts of lime. 

Good building stone can be procured in most parts of the 
hills. At Almora fine-grained, evenly-bed- 
BuiloinK stone. quartzites and mica-schist form the hill 

itself, and supply material not to be excelled for durability and 
facility of dressing. Mica-schist seems to form the principal beds 
for some distance to the east and west of Almora, reaching to Dw&- 
rah&t and M&si on the west, Fdli, Rimikhet, Slyohi Devi, Dol, and 
towards K&Ii Kumaun to the east, and also in the formation of the 
Jageswar and Binsar ranges to the north. At Naini T&l the stones 
used are limestone and clay schist. At Bknikhet a pale-coloured 
gneiss forms both a handsome and a lasting building stone having 
the property of hardening by exposure. Sandstone is abundantly 
found in the lower hills. Gneiss and chlorite-schists are used fre- 
quently as building stones iu the district. In the Bhabar split 
boulders are found to answer the purpose of bricks. Ihe Tar&i is the 
only portion of the Kumaon division where bricks are extensively 
used for building purposes. Nine-inch bricks cost about Bs. 750 
per lakh, and the small native bricks Bs. 100. Stone is sometimes 
carted from the foot of the hills for the better kind of work, but 
owing to the great expense is, so far as possible, dispensed with. 


At Chiteli near Dwdrah&t there are roofing-slate quarries, now 
unworked ; also at Dhdri in the Bel Patti of 
* ** Oangoli ; in Borarao Patti, SnltPatti, and at 

Natni T&L In Ldiba of Garhwil the thin dark-Uae slate is procur- 
able^ bat these last appear to be mndi inferior to the Chitdi quarry. 
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Alum, known as in found in difForont pnrU uf the pro- 

.. vince, and in abundanoe in the alnminoun 

Alum. . 1 * 

slioJes near Jok village^ on the nNid from 

Nuini T&l to Khaima and as an efflorescence on the micaceous schist 

in the ImhI of the Kosi below Abnonu Ihe shales contain minute 

particles of pyrites disseminated throughont their mass, which on 

becoming decomposed promote the formation of alnin and thclixivia- 

tion produced by water loaves an encrustation of alum on the rock. A 

dark-coloured talc called is exported to the plains and used as a 

tonicand febrifuge in medicine. In the neighbourhood of Kotgaonand 

Giwarsiu near Paori in Garhw&l a bitumen or mineral resin is found. 

There is no doubt but that in both quantity and quality tho 
metalliferous deposits in this division aro good, but tho absence 
of coal and the competition of sea-borno metal have hitherto ren- 
dered mining an unproductive si>ociilntion, nor does there seem 
any probability of it attaining any important fcsition among tho 
industries of the province. 
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A lint of of Onrhwil. jAunfiar-IUwiir and t)ic Dolini DAn, by Dr. Kin^. 

Tract to which the list refers. The Siwiliks. Sub-Siw&lik tract. Dchra Diin. 
flimilnyan tract. Characteristic vep:ctation from the plains to Mussoorce. From 
Musfooree northwards. A list of i\kojlm*a of Knmaon, and the Kumaott DliAbar, bj 
Vr, Watson, 

List* of thr Plants of GarhwXl, JaitksXr-BXwar and 
THE Drhra DtfN. 

The tract of co^intry of which the vegetation is to he considered 
in tlie following {mges presents very varied conditions in respect of 
physical conhgnration, soil, and climate. Its boundaries are— on 
the west tlic river Tons, a tribnhiry of the Jumna, and on tli^ east 
Tract to which this list Bhiigirathi branch of the Ganges; on the 

*^*‘''*- north tho snowy range of the Himilaya, 

and on the south tho Siwitlik range. 

The Siwitliks run parallel to the Himalaya, and are separated 

from tho latter by tlie Dohra Dun, a flat valley having an elevation 

of from 1,800 to 2,250 foot above the level 

***''****'*' of the sea. The highest peaks of the Siwiliks 

do not rise much above 3,000 feet, and the nuyority are much 

lower, but their outline against the sky is jagged and picturesque in 

the extreme, and the part of them wiUi which we have to deal is 

aliout seven miles wide. Their southern slopes are ploughed by the 

force of the south>westem monsoon into nnmerous deep narrow val* 

leys, and the steeply scarped cliffs* have a singnlarly hold beanty, to* 

tally different from anytiiing to be seen in toe outer parts of toe HimAp 

laya behind them. On their northern aspect, the Siwiliks slope gently 

into the valley of toe Diin, and toe scenery, toongh beautiful, is 

tamer tluun on the southern side. The rainfall on the range daring tho 

south-west monsoon is about flO inches, bnt from the porous character 

'Thi« lUt hm been kin(Ujrjnrc|Mrc<l by Mr. O. KInx, M.B., F. L. S , Director el 
the Boyal Botanical (Sanfea*, Calcutta, for this work. 
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of the soil and the slxiejincss of the sIojk^s, wati^r drains off with extra- 
ordinary rapidity. iThe drainage [iasses away by iniiaincrablo 
channels, which, except for a few days in tlic yo.*ir, an; wide w'astos 
of dry gravel and boulders. After cjach heavy shower those sud- 
denly become filloil with rushing torrents, which subside as speedily 
as they rose. Except during the rainy season, the range is very 
dry, and water is so scarce as to make it ahnost uninhabitable. 

Where the 8 iw*&]iks merge into the plains on the southern side, 

there are tracts of forest and grass equivalent to those covering the 

^ ^ Bhabar and Tar&i of the Hiindlaya in the 

fiub-Biwtllk tract. j. . . x xi • o- 

distncts where tliero is no oiwalik range. 

The vegetation of the sub-Siwiilik l>elts is to a great extent but a 

reproduction jin miniature of that of the latter. The flora of the 

southern face^of the Biwdliks compriM^s many plants of the plains, 

with the addition of such species as Hypericum cernunm and Cochlo9^ 

permtim Ootnypium* Perhaps the most striking tree found in the 

Siwdliks is the long-leuveil pine (Pinut tan-ffi/olia^ a Him&layan 

species, for which the Siw'dliks form an outlying station. A largo 

pro]>ortioii of the arlioreal vegetation of the Siwdliks consists of 

Bpecics which occur luith on the lower slopes of tlie Himdinya and 

on tlio hilly districts of central and southern India, thus affording a 

good illustration of the widtli of distribution of Indian plants. As 

examples may be mentioned Dwnbax inalabaricum^ Buc/uinania latU 

folia^ Spondifis vianyi/eray Boswellia serrataj Gartu/a jnnnntay SpatkfH 

lobu» Ro^ehuryhii^ Alhizzia stipnlata^ AnoyeiSHm latl/olia^ Ulmm 

inUgrifolia^ and others. Epiphytal orchids are absent, and ferns 

are but few in the Siwdliks. One labiate plant ( Ercmostachys 

mpcrfta ) is confined to one or two spots in tho Siwdliks, and is one 

of the best examples known to roe in In<lia of a truly local plant. 

Bdl (Stiof'ea rcbnstnj of very RtiintiHl growth is abundant in tho 

southern sub-Siwdlik tnict nud on both sides of the range, ns also 

over the whole of tho Ddn. Tliis tree is here near its western limit; 

a little to the west of the Jumna it disappears altogether. 

The Dehra Ddn is a charming valley. The Siwdliks on the 
south shat it in from the plains, and, uiiiil recently, not only most 

. effectually protected it from the hot winds 

Xkslijw Dua* • ■ . *1. i_* * X X - 

in snmmer, but gave it a higher winter iem- 

l>ciaturo tluin the plains outside. Tho extensive and ruthless 
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cliuiraiiccs of the Siwnlik forcj^t of recent yearn are, however, believed 
(and apparently witli good reason) to have caused an increase of 
the summer temperature of the Ddn* The soil of the Diin consists 
chiefly of sandstone ddhris washed down from the Himahi}^. Tlio 
dniinngc is oxcullent^ especially near the base of Uio Iliin&laya 
Mdiore tlio larger debris has been deposited, and the water level is 
everywhere far below the surface. The drainage water passes olT 
by tlic Asan into tlie river Jumim, and by the Son and Sdswa into 
tlie Ganges. The watersliod of those streams runs across the valley 
in the line of the station of Dehra. The rainfall is about 80 inches, 
but, although only a small proportion of this totid falls during any 
other than the rainy season, vegetation is kept wonderfully green 
during the whole year by the moisture prevalent in the atmosiihere. 
Formerly the greater part of the Diin was covered by forest, of 
which the prevailing tree was sdt, but of late years much of tlio 
forest has disapiienred. A certain proportion of the cleared land 
has been devoted to village and some to tea cultivation, but much 
of it has been invaded by tall, coarse grasses useless alike to man 
and beast Like the Siwuliks, the Diin is ravaged every hot season 
by fires from which the arboreal vegetation suffers to a degr(H) 
which can only be appreciated by one who has lived in the forest. 
Unless tliosc Ares are checkctl wdth a high hand, the utter dcstruc* 
lion of all forest vegetation in Uie Diin is but a question of time. 
Tlie flora of the Diiii presents an interesting mixture of species eoin- 
iiion on the plains outside, and of plants from the lower hills. No» 
t 4 iblo amongst the latter are the pretty little Genliana pedirellata^ 
and ill the rains, here and there, PlfUf/ntewma vivlaideif; whilst 
amongst shrubs and climbing plants Lenpeiktu^ fiuiiffo/era pnlchellaj 
JasmiuHvi pubeftcenHf and ContJbreUtm decandrnm are perliaps the 
most noteworthy. Tlie dense canebrakfcs of the Tarai and Bhiibur 
of tlie truns-Qaiigetic sub-Hi inibiy an tract are represented in the 
Diin by a few patches of a single species ( Calatnm liot/leanusjj and 
this is not found westward of tlie Nailupiini swamp, three miles from 
Uie station of Dehnu Epii>hy tal ScUaminere arc unknown in the Diin : 
a few orchids, however, occur, the most prominent among which ar»» 
Aerifies afine and odoratum^ Haccciidntun Ghanealiciim^ and Obedvnia 
iridifclicu Peperomia re/lexa is found hero and there on trees in damp 
spots, and there arc some epiphytal ferns, such as Pol ^podium Uneare. 
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The remainder of the region nnder review emisistfl of a large 
irregnlarly ehaped tract of the Himilaya proper, narrowed at ita 

^ ^ Boathem limit, but expanding towards the 

JiiinftUiyaii tnct. • • a 

snowy range, I)art of winch it inoliides. 
Tlie physical features of this area are so varied that it wonld be out 
of place to attempt to describe them here. It must sufiioe to remind 
the reader that, while the lower and outer ranges have a climate not 
very different from that of the plains of India, tlie higher peaks, 
rising as they do to 18,000 feet above the sea-level, are covered 
witli perpetual snow. As regards vegetation, the tract may be 
divided into three zones : the mlMropical covering the slopes of tlie 
lower and outer hills, and following the courses of the deep hot val- 
leys far into tlie interior of the range ; the te%nperat€ covering tbe 
middle elevations ; and the arctic confined to the greater heights and 
bounded on the north by the snow line itself. The transition between 
these zones is gradual. In consequence mainly of its greater distanoe 
from the sea, the rainfall of the western Hiinklu 3 ra is much less than 
that of the eastcni part of the chain. But not only does the climate 
steadily increase in dryness from east to west, but tlie rainfall on 
the outer ranges is much heavier than in the interior. At Mussooree, 
for example, it amounts to about 80 inches, while at Harsfl, in the 
northern end of the Bli&ginithi valley, tlie rainy season is repre- 
sented by a short period of misty woatlicr, and actual showers are 
but rare. The intervening country has a rainfall graduated be- 
tween these two extremes. 

In ascending the Himalaya from the Dun to Mussooree, new 
species meet the eye step by step. Among 

rhRnir.tcriHlic veaeU- / w i* • ^ x,- ii ja- i 

tion fit>in the plains to trees, Bavhxnta retuca^ KfufelmrdUa Co/e- 

Massooree. braokiana^ Rhododendron arborcfim, and tho 

Oaks are the most striking new forms. Pinus longtfolia^ already 
met with on the Siwdliks, becomes abundant. Berberries, various 
Rofhnterittc and other Uriircicccty Ilamiltonia^ Ijcptodcrmvf^ various 
species of Clematis and Rosa at first mingle with, and 

finally re|ftace, the sub-arboreui woody vegetation of the base of the 
hills. Daring die rains the change in vegetation, as one ascends, is 
even more striking. On steep banks and faces of rock by the road- 
side the eye is delighted by such charming species as Chirita by'dia^ 
IHdjfmocarpHs aromcdicus and dnacrophyllnSf Platysiemma moMdeSf 
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Sdagmdh Jaeqttemtmiii, Androniee tamuntota and ineua, Fn^fnria 
wdieOf Stueyraga Ugulata, Aryostemma $amuntoiUfUf and Begtma. 
fieta. Ferna too aboand both on the ground and on trees. A few 
epiphytal orchids, the Pqmvmia already mentioned, and RenauaHa 
vie^para are found on the trees. But the epiphytal vegetation here 
is but poor and scanty when compared with that of the eastern 
Himhiaya, thus iDustrating in the most forcible way the oomparative 
dryness of the atmosphere throughout the year. On these lower 
slopes a dwarf palm (Pkasmx aeaulit) and a pretty little bamboo 
called CAruniinaria fcdcata) are not nnfreqnent; a larger 

spedes of bamboo (Dendroealamu$ ttrietuaj, which occurs in plenty, 
is common also in the Diin and Siwdliks. 

At the level of Mussooree temperate forma begin to appear and 
the botanist revels in plants belonging to such familiar European 
genera as Ranuneutui, ThaRetrum, Anetrume, 6feraninm, Potmtilla, 
Ruhu, Rume*, Pedieularu, and Habenaria. Umbelliferous plants 
and Pclygcnaeea are common, and terrestrial orchids of northern 
Fram MoHooiee north- »re not unfrequent during the rains. 

As the higher elevations are approached, the 
vegetation assumes the diaracteristic Alpine type. AatragaU, 
CcTj/dalu of different spedes, numerous CarycphyUeay Saxifmges, 
Sedunuj Primroses, Gentians and Carieea aboand, and in the carpet 
of rich green grass are here and there studded the magnificent 
Aconite*) Meeonoptu and Peeonui emoeU. Prominent amongst the 
forest vegetation are the statdy cedar, the rigi 1 stiver spruce and 
the graceftd weeping pine. The twisted caress towers aloft, and 
the solemn yew stretches out its sombre arms. Idchens, mosses and 
/mtfi aboanul, and alga are numerous in the streams. 

The following list of the flowering plants and ferns does not pro- 
fess to be complete. It contains only the names of spedes of wh*ch 
there are spedmens in the Herbarium of the Oalcnttn Botanic Gar* 
d an , or in my own odlection. The former Herbarium ought to oon> 
tain every species occurring within the British Empire in India. It 
has, however, been brought together prindpally l^- desultory 
private effort, and is consequently unequal and defective. As a 
mle, there are indnded in this Kst indigenoos plants only ; the few 
o thcw* that oocnr are marked dther as naturalized or introdueed. 
Oifniw plants which are believed to be natives, but whicb aro 
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found only in cnlKvatlon, nrc* nt*irk<Hl ns eultirated. For much 
assistance in r(‘vising this list I am indebted to Mr. W. Waterficid, 


C. 8. 


Natural Order 1. — UanMueulacea. 


Clematis NepauIcnsISf DC. 

,, montaiia, Ham. 

barbcllata, JEd^pv. 

,9 Wall. 

„ Uouriana, Ro^^b. 

t, pttbenila, Hf. Ac T. 

„ gravcolcns, Lixidl. 

n oliontalis. L. 

„ nutans, Ho^lc. 

„ acuminata, DC. 

„ connata, DC. 

,, Hu^barianiana, DC. 

Anemone viti folia, Ham. 

„ obliisi'oba, Don, 

„ rupeatriB, Wall. 

„ rivulifiis, Hr.m. 

„ polyantlics, Don. 

„ naruissitiora. L. 

tetrasepala. Roylo. 

„ eionfmta, Don. 

Thalictram Wall. 

tt platycarpuni, Hf. k T. 

„ cultratnni, Wall, 

^ Clielidonii. Hf. Ac T. 

,i rciiiformo, Wall. 

„ paucifiomm, Roylc. 

„ rostcllatum, Hf. Ac T. 

„ Puxidiianum, Wall. 

„ saniculmforme, DC. 

„ Javonicum, BL 

„ loliolosikm, DC. 

„ minus, L. 

Gallianthomum cachemirianum, Camb. 

Adonis mtivalis, L. 

Ranunculus aquatilis, L. 

„ Lingua, L. 

„ unltmllna, C. A. Mey. 

„ lobatus, Jacquem. 

„ h^terboreusy Bottb. 

„ afflnis, Br. 

„ hirtellns, Boyle. 

„ sceleratns, L. 

,, diffusus, DC. 

„ latus. Wall. 

„ pensylTanicus, L. 

„ arrensis, L. 

Oxy|traphi%polypeta]a, Hf. k T. 

Caftba palnsiris, L. 

Tfollins aeanlis, Lindl. 

Isopyrni^t thalietroides^ L. 

„ gnmdifloniiii, Fisch. 

NigeSifh satt^ L. fMfirnslissd. 

Aquilegia vulgaris, L. 

Ddphiniom de&nditimi, Well. 

,, comleum, Jacquem. 

„ elatdte, L. 

„ yesUtuiiy WalL 


Natural Order l^Panuneulaceu^ 

(concluded}. 

Delphinium Cnahmirianum, Roylc. 

Ajacis, L.. intredverd. 
▲coni turn Lycoctonum, L. 

„ i>nlnmium,‘I>on. 

„ xerox, Wal. 

„ Napellus, L. 

„ hctempbylliim. Wall. 

Act^ Rpicafa, L. 

Ctmicifufi^a fcstitbi, L. 

Tieonia emodi, WiUL 

Natural Order 2. — MagooHaecm, 

Micbclia Champaca, L., iniritduced, 
Schiaaridra grandiitora, Hf. M T. 

„ propinqua, Hf. Ac T. 

Natural Order 3 . — Ananaoea, 

Miliuna velutina, Hf. Ac T. 

Natural Order ^.^MenUpermaoem. 

Tinoflpora cordifoHa, Mfers. 

Cucculns laurifolius, DC. 

„ villoBus, DC. 

Htephania elcgans, Hf. Ac T. 

„ TOtunda, I^our. 

Ciasampclos Pareira, L. 

Natural Order B.-Serberidem. 

Hol1)eoe1Iia latifoUa., Wall. 

Berberis nepalensiSf Spreng. 

„ vulgaris, L. 

„ aristata, DC. 

„ Lyciom, Boyle. 

„ nsiatica, Roxb. 

Podophyllum emodi, Wall. 

Natural Order B.-^Nympkmaecm. 

Nelumbium spcciosum, Willd., intro* 

dueed, 

HymphM Lotus, L. 

Nmturai Order 7.— 

Pi^Mtveraoiiinifemm, L., anUitated. 

„ dubtura, L. 

▲xgemone mexicana, L., mmturatjsed, 

M eooBopda mmleata, Boyle. 

„ robnsta* Hf. ▲ T. 

„ nepalensis, DC. 

Stylopbonim laetuooides B. k Hf. 
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Ordrr 8,^Firmfia^tf, 


Diceiiita Koylei, Hf. & T. 

„ scandcTO, Wain. 

CorydoliH nitaifolia^ Ribth. 

„ cachcmtriana, Iloyle. 

„ crithmifoUa, Hoyle, 

elof^uff. Wall. 
Ooraiiiaim, Walt 
n eibiitca. Pen. 

„ pornuta^.Biiyle. 

M cliacroph/lla, DC. 

„ mcifolhi, Walt 

„ flabcllata, KAj^vr. 

Fumari.a parviftora, Lamk. 


Natural Order 9.— 4Viir//fitt, 

Nmtartinm officinale, Hr. 

„ paluatre, DC 

„ raontan^m, Wall. 

Barbarea Ttilgaris, Hr* 

Arabia ffkibra, Crania. 

„ alpina, L. 

„ ainplezicanlis, Edgvr. 
Cardamii^c hirauta, L. - 
„ impatiens, L. 

„ macropliyla, W’ilM. 

Allya&um caneacona, DC. 

Draba alpioa, L. 

„ incana, L. 

„ la^iopbylla, Hoyle. 

„ fladniUensis, W uD. 

Bieymbrinm molliMimum, 0. A. Meyer. 
„ himalaicum, Hf . k T. 

„ Thalianum, Oay & Monn. 

„ rubCBtre, Kdgw. 

„ Btnctam, Hf. AT. 

„ Wallichii, Hf. A T. 

„ Sopliia, L. 

f, CoiuinnsB, Jacq. 

„ AlUaria, Scop. 

Eutrema primulaefolinm, Hf. A T. 
Erysimam hieraeiifolium, L. 

,, altaicam, C. A. Meyer. 

,, Thomiioiit Hf. 

Draya rosea, Bnnge. 

Brasrica nigra, Koch. 

„ camp^tris, L. 

,. junoea, Ht A T. 

Fmeasativa, Lamk. 

Capsella Barta-pasioris, McbucIl 
L epidium satiTum, L. 

„ Draba, L.- 

„ capitatom, Hf. A T. 

Megacamtea polyandra, Benth. 

ThlMpi arvense, L. 

„ alpestre, L. 

Iberidella Andenont Hf. A T. 
Rapliaiius satiTiis, L., eMirmted, 
Cktfdhachia hsTigata, DO. 

Chorispora telnlU^ DO. 


Naturml Order lO^^Ckpjmridea. 

Cleome zlsoosa, L. 

Oynandropsis pentaplijUa, DO. 


Onirr 10^rSi;iijwrMM^ 

M«vun arenana, Ilf. A 
Cap^iarU ftpiuou^ L. 

.i borrida, L. f. 

CratsBfTa rcligiosa, Forst. 

Ahftrivil Order 1 1 .— 


Viola bifloYii, L. 

„ rntniiii, DO. 

«, serpens. Wall, 

„ kuunwurensis, Boyle, 
limidinm Ruffruticosum, Ging. 

A*atural Order \2,-^JHrinem>. 

(\M‘hioAiieTinofn GosRy])inm, D(\ 
Flreoui-tla Tlninoiiti'b^, L'Heril. 

„ fiftpiaria, Hoxb. 

XyloRina bngifolinm, Clos. 

JVatmrgf Order 13. — PitU*$}wrr«r. 

Pittosponim floribnndum, W. A A. 

, criooarpam, lloylt*. 

Natural Order 

Polygala triphylla. Ham. 

„ croiafarioiiles, Ham, 

„ ab>^sinica, Fresert. 

„ leptale.'!, DC. 

„ persicariKfoUa, DO. 

„ chinensis, L. 

„ sibirica, L. 

Salomonia caotouiensis, Lour. 


NatMTol Order 15. — CeryepkfylUm^ 

Gypsophila cerostioides, Donu 
Saix>naria Vaci^Ario, L. 

Silene inflata, 3m. 

„ conoidea, L. 

„ Fatconeriana, Benth. 

„ Oriffithit Boiss. 

„ gallica. L. 

„ Moorcrofiiana, Wall, 

Webbiaua, Wall. 

,, Stracheyi, Kdgw. 

Cucubalas bacciferus, L. 

Lychnis apetal.*!, L. 

„ bimchypctalo, Hort. Berol. 

„ uuliicaiilis, Wall. 

^ tnflaU, Wall. 

0 indict, Benth, rar. flmbriata, 

Wall. 

„ nntans, Benth. 

^ pilosa, Xdgnr. 

Cerastinm dnhurienm, Fisch. 

„ inilgatnm, L. 

„ Themsoni, Hf. 

Stellaria criopafa, Wall. 

„ panicalata, Edgtr. 

semlrestita, Sd^. 
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OlMiTLATAK OKTHIGTS 


ao6 


Nttmni Order \i/^CkrfepkyU< 
(concluded). 

titellarin oquntica, Seop. 

„ mediA, L. 

,, Webbiana, Wall. 

„ lAtzfolia, Bentlu 

„ longlsaima. Wall. 

„ saxatilio, Ham. 

„ Klauca* With. 

„ decumbens, Bdgw. 

Arcnnria folioaa, Rojle. 

,, festucoides, Btofb. 

serpyllifola, L. 
y, crbiculata, Rojle. 

y, glandnligjera, £dgw. 

yy Ktracheyiy Edgu'. 
yy liolo8t<^ide«. Kdgw. 

yy Bentliamiy Kdgw. 

Katrina procumlxmSy L. 

K|»cr(pilfi arveTiHiB, Ti., In fivlda. 

yy pentandrAy L.y ditto, 

Drvmnria cortlata, IVilld. 
Polycaqinea corymbosa, Lamk. 

Nut'nral Order l6,^Portvlacrm 


PoilulacA olcraccay L. 

Natnrni Order \1 ,^Tanwriitemcm. 

Tamarix pillkn, L. 

yy diofcAy Roxb. 

Myricaria ^rmanica, Desv. 
yy cleganSy Royle. 

Natural Order l^j^ElatiHcat. 
ilergia ammannioidcBy Roxb. 

Natural Order \%,'^Hyperieineam 

Ryperienm ccmmim, Roxb, 

cordi folium, Choia. 

„ lyBimachioidea. Wall, 
y, patiilum, Thunb. 

,y perfomtumy L, 

yy clodeoidesy Chois, 

y, nopaulenoe, Chois. 

Nataral Order ^Oj^Temetrmmmcem. 

Bnira japonfesy Thunb. 

Aetinidia callosa, Lindl. 

Raumuia neimulensis, DC. 

CnmeUia Thea* Link. Tea, intradneed 
and ealHmted^ 

tlatarat Order 21.— 

Sborea rbl>asl% Gmrfcn., S4l. 


NaiunU Order ^.•^Jfalraeem* 

Malra rerticillata, L. 
y, silvestris, Jj, 
yy rotundifoliOy L. 
yy panrifloray L. 

Sida rhombiMlOy L. 

yy cordifolia, L. 

Abutilon polyandrnm, 8chl. 
yy indienm. O. Don. 

•y graveolenSy W. k A. 

Urena lo^tOyL, 
yy repandoy Roxb. 

Hibiscus Trionum. L. 

„ hircatuRy Roxb. 

yy (>oIandrny I/Hcrit. 

,y flculneuSy L. 

yy pungensy Roxb. 

yy Abelmoscliiis. L. 

yy cancellatiiSy Roxb. 

,y csculentiis, L., ndthtralized, 
Tliespcsia Lampas, Dots, k Gibs. 
Oossypiurn hcrbareiun, L., intrvdftrrd, 
Kydia calycina, Roxb. 

Bombax malabaricumy DC. 

Natnral Order 23.— •. 

»Sterculia villosAy Roxb. 
yy Roxburghii, Wall, 

y. fulgensy Wall. 

Helictcrc • Ifvora, L. 

Ftcrospcrmnm accrifoHuniy WillcLy rare. 
Mclochia corchorilolia, L. 

Walthcria amerieanay L. 

Abroma augustSy L , jtrvlakly infro^ 
dveed. 

Natvral Order 24,-^Tih’aeea. 

Orewia oppositi folia, Roxb. 
yy Testita, Wall, 

y, tilinfoliAy Vahl. 

yy asiaticAy L. 

,y saphla, Roxb. 

„ scabrophylla, Roxb. 

„ polygama, Roxb, 

„ lievigatny Vahl. 

Corchorus fascicu laris. Lamk. 

yy Acutangulnsy Lamk. 

Triumfetta pilos^ Roth. 

,y rhomhoidea, Jacq. 

„ annuay L. 

Natural Order 2b,^^Linem. 

Linum usitatissimuniy L. 

yy mysorense, Heyne. 

Reinwardtia trigyna, Planch. 

Natural Order 26.— Afol/;^AkirrA 

HiptaiKe Madablota, Gsrtn. 
Aspidopteiys WalUchti, HL 
y, nutansy Hf. 
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Onlrr Vl.—Zys«phglltu)f. 
Trtbulus terrostrifi, L. 


Natuml Girder 2$.^OcraHiuefm. 

Geranium imluetrc, L. 

», ooUiiium, M, Dicb. 

Y, WaHicliianum, Swoct. 

„ iiciMiloiiee, Sa'cct. 

» |iolyaiitho8, Kilew, A HL 
,1 lotuuclifoliuin, L. 

„ mollc, L. 

„ Kobertiaiium, L. 

„ lucidum, L. 

iiecYlatum, Camb. 

Ojcaln oonucalata, 1^ 

Acctoaell^ L. 

Uiopliytum scnsitivum, DC. 

„ Keiiiwanltii, Wfilp. 

ImpaUcua Rojrloi, Walii. 

„ Tliomsoni, Hf. 

auleota, WaU. 

M amplcxicauiia, K(b;w. 

j, liahiamiiia, L., Mujothi. 

„ acabiida, DC* 

„ biooniiiia, Wail. 

„ aDipbuiata, ]£d|;a*. 


^aftrral Order 2i. — JMaerm. 

Dieiiiiingluiuaema albiflunv, Uciclib. 
nictamua albus, L. 

Xanthozylou alatnm, Rozb. 

,, ozypbyllum, Kdgw. 
Toddolia aculoata, l’en« 

^Skimraia Lanmla, HI 
Glycoamis, pentapyila, Corr* 
Limoiiia acidimioia, L. 

Murraya cxdtica, L. 

„ Kmiigif, biirciig. 

Clauaciia pciitapliylia, DCY. 

Citma meuica. L. 

^ Aurannim, J*, 

^figlc Mannokia, Corr. 

Fcroiiia Kloplimutiim, Corr. 

Hoturml Order 80. — Simeruhtm, 


Ailanthoa cxoolaai Rozlj. 

Pieiaama qiiaaaioidca» Beun. 

Satnnd Orviri* 81.— OuAaacrtf. 
Oclina pumila, Ham. 

Natural Order 88.— i?«r»eiwac«. 

BuHwcIlia acnata, Iloxb. 

Qaruga pinuata, Roxb. 

ydtHral Order 33.— Ifelkiarir. 

Meiia Aiedati d i, li., Buludn. 

„ ocMBpgaKa, Wllld. 
AxMflimcbU Tmlica, Juaa, Nim. 
rctlrcla aermtay Ibivic. 

„ Tuuiui, Kuxb. 


AfiNrol Order 34.— 01aeiium« 
Olax naiia, Walk 

Neturel Order 83.— 

Ilex dipyrena, WaU. 
y, excolsa, Wall. 

„ odoiata, Ham. 


NatMrml Order tH.^MeHrinrm, 


Uuouynna pendulua, Walk 
,y eebinatua, Wall. 

M Krandiflonia, Wall. 

,f llamiltotiianuny Wall. 

„ InceruMy Ham. 

Y, Uni^na, Wall. 

rolaatniR pnnir.ttlntA, WilUI., M;di 4 igai. 
Cymnoai^oria rtifa, WaH 

y, montaiiay Roxb. 

y» Boylcaiui, WaU. 

Rbandendron glaiicum, Pen. 

Natural Onlcr 37. — lihumnrm, 

Vcntilago calyculatay Tulaaiia 
Zysyidius Jujuba, Lnmk. 
m (Knofilia, Mill. 

viilgaiiay Lamk. 
n xylopyia. WilbU 

M iiummularia, W. tc A. 

,» oxypbylla* K«]gw. 

Ucrolietnia floribundn. Wall, 
iibamiiua pur|>urcu8| Kdgw. 

»• procumbciiB, kkigw. 

yy viigatiMy lloxli. 

yy triqiioter, Wall, 

bagoretia oi>)KMitifolia UiTiiiKii. 

^ thcciianay Uroiigii. 

Scut in imlicay Uroiig. 

Qouoiiia lopCoAtacliyay DC. 

yy ueiialciiHiay Walk 
Kovenia diuvia» lliunb. 

Naiurel Order 38. — simjwfidtm. 


Viiia cnproolata, Don. 
yy latifoUi% Roxb. 
yy viiiifcra L.y iiUreduced. 

yy lalllMlly ^all. 

yy acliiatay Wall, 
yy Uriatay Roxb. 

.y hSmalaynnay llrand. 
y. iNirvitoiUy Uoxb. 
yy obtccta. Wall, 
y, diraricatay Wall, 
liooa aambocinay Willd. 
yy rubuatAy R^b. 

,y alatayKilgw. 
y, aapeny Walk 


/Vafanil Order d^j-^Skpindmeem. 

ACaculua indioa. Cdobr. 

Sclilcicbera tHjuga. WiUd. 
bapiiidua frifobatiWy L. 

yy 3Iukoromiy Cmrttt.| pndtabfjf 
•etreduecd 



m 


mu/tAYAn owrsiciv 


Nmhirat (Mkr W. — fttp irnd m ar m 
(oonelucltxl). 


iMttr 44; — 
(coiitiauecl). 


finpiiMliiw DmiqiiIi Volgt .9 pr^blff 
inirod^ecd, 

Acer oblongaoiy Well. 

9 « cMinm, 
n lavigftittin^ Wall. 

iiictom^ Thanb. 
n TilloimiD, Wall. 

H caudatam. Wall. 

Hclmnihiui major., L.^ iiUrvdttcfd. 
8 U 4 >lijlea Bmodi, Wall. 

Order iOj^Sahiaeees. 

Babia paaicnlata. Jfiflgw. 

^ campannlata, Wall, 
llclioema aimplicifoUa, BI. 

diVenimfolia, Bl. 

Kmtvmi Order il.^^Jnuoardiacree, 

Rhmr vemicffeni, DC. 

,• acamitiaia, DC. 

^ acminlata. DC. 

,, Cotinna, L. 

,9 aucccdaiiea. L. 

^ tiarriAora, Uoxb. 

BjKirMiMii Maii^fora, !%». 

Mani'ifera imlicn, L. 

Bucliatiania latifolia. Roxin 
Oiliiia Wo<licr, Koxb. 

Hemccar|>iw Aiiacardinm, L. 

SatMr^l Order 42. — Otriarieft. 

Coriaria nepalciiaia, Widl. 

Natural Order 4.1,— 

Moringa ptcrjKUff|icniin« Gierhi. 

ifatnrtkt Order 44.^Zr^i«wi««M«r. 

FiptanthttC nopalcnsia, Don. 
Tlicrmoiiala Imrbata, Rnjle. 

C'rofularia proatmta^ VUm, 

„ alata, Roxb. 

„ acricen. Bets. 

^ junoea, L. 

tretmgona. Roxb. 

M albida,, He^c. 

M neglccta, W. & A. 

Aigyrlibium flaccidnm, J. ot S. 

M rosenm, j. ct B. 

Plamclicttis communis. Ham. 
TriiRnii^ K(Bnum*Onucniit> L. 

gnMdlia. Ilenth. 

Slodicago lupnlina, L. 

„ laciniata. All. 

^ tativfb L.| ewWrafed. 
lUdilqMw pafvlAora, Deaf. 

M Jiitjii. Lamk. 

,, ‘ omciiMilto^ L. 


Trifoliiun rqioiis, L. 

„ nratonse, L. 

Loins coniiciilatiis, T/. 

IikLigofcra liiiifolia, Retx. 

„ trilbHata, L. 

M trita, L. 

„ liiictoria, L. 

„ pulcliclla. Roxb. 

„ Dosua, Ham. 

n atror/anmrea, Ham. 

„ hiranta, L. 

„ Oirardiana, Wall. 

^ heiumntlm, Wall. 

Tcphrobla pnnmrea. l*crs. 
tennis, IValt. 

Millcttm anricnlata, Baker. 
Camgana bi^vispina, Hojle. 
Coliitea TiepaleTisis, Bims. 
Astragalus gravooleiis. Ham. 

„ ti'icliocarpoH, Dmli. 

„ ad($smiAft)lius, Bciitb. 

„ Icucoccphalus, <tnih. 

„ boaackioides, Bcntli. 

„ riif 7 .Ar. 1 hus. Tb^ylc. 

„ Webbinnud, <>mh. 

mii]H(M>|i.s. Wall. 
0 .\ytit 9 |>is microph^lla, Df 
ACHchyimmenc iiidica, L. 

Smitliia sensitWa. Ait. 

,, eifiiita, Hoyle. 

Zoruin dipliylla, Pers. 

Ongeinia diiU>crgioidcs, Rcutli. 
Dcsmotlium oxy phylluin, DC. 

„ gangcticum, DC. 

,, Taxfllorum,. DC. 

„ gyrans, DC?. 

„ l^ltjcarpuin, D< '• 

„ tilimfolium, Don. 

„ floribniidiim, G. Don. 

„ concinnnm, DC. 

„ polycanium, DC. 

H parvifolinm. DC. 

„ trifloriim, DO. 

Uraria nictn, Desv. 

»» lagopUR. DC. 
w lagopodoidoa. Di^ 
Alysicarims vngiiinlis, DC. 

M bnpleiirifuliiis, DC. 

Lc 8 |)CiTeia clognns, C'ainb. 

•• scricen, Miq. 

„ criucarim. D( 

,, juncea, Pers. 

Vicia sativa, L. 

„ rigidtila, Royfe, 

„ hirsnta, Koch. 

„ teiiara. Grab. 

„ tcnuifolia, Roth. 

„ tciTas|icnna» Muench. 
liCns csciilrntn, Moench, eftUieiited* 
Lathyms safivtis, L. 

„ lute US. Bilk. 

. Aiiluwa. L. • 
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Natural Order 45.— ilMace*— <coiicld.) 


}eultitated. 


Piumn MLtivum, L., iMraduced. 

AbruM precatorios, l». 

Clitoria Tcniatea. L. 

Diiomia villo8a» DC. 

Shuteria iuvolacrata, W. St A. 

Glycine Boja* 8. et Z. 

Brythrina arbomoenB, Roab. 
rasnpiiiatav Boxb. 
u raberoca, Boxb. 

Mucuna prurienB, DO. 

M airopnipureat DC. 

Bntea frondoea, Boxb. 

Bpatholobua Boxbaighiii Beiith. 
Pocraria taberoaa, DC. 

Phascolus Mnnm L. \ 

M aconitifoliiiBi Jaoq. I 
Vigna CatJanK, Knd. ) 

DolicboB Lablab^ L. i 

CajanuB indicaa, L. ^ 

Atyiosia scambi^defly Benth. 

M idoIUb, Benth. 

Rhyncboaia minima, DC. 

n Falconeri, Baker. 
VlemiDgia Bemialata, Boxb. 

Btrobililbra, B. Br. 

„ Testita, Benth. 

Dalbei^gia SisBoo. Boxb. 

M lanceolaria. L. 

hircina» Benth. 

9, voliibilin, Boxb. 

Pongamia glabra. Vent. 

Rophora rooUiB, Wall. 

Cmalpinia Bonduoella, Flemm. 

aepiarla, Boxb. 

CaBBia Fbtnta^ L. 

„ Tora, L. 

„ occidciitalis, L. 

,9 AbBUB, L. 

99 pamila9 Lamk. 

99 Wallichiana, DC. 

Bauhinia racemoea, Lamk. 

99 vari^tav L. 

99 retusa, Boxb. 

99 VahliiyW.BA. 

99 purpurea, L. 

Mimosa rubicauliB, Lamk. 

,9 pudica, L. Seuaitivc idant, na 
turlhed. 

Acacia Catechu, Willd. 

99 pennata, Willd. 

9, cMia, W. and A. 

99 Famesiana. Willd9 naturalized. 
M elmrfica9 Willd. 

Albiuia Incida, Benth. 

Lebbek9 Benth. 
odoiatiasima9 Benth. 
procera, Benth. 

9^ julibriBBin, Boiv. 

99 stlpnlatB^ Boir. 

Natural Order 4 $.— JIoMerff. 

Prnnua Piiddnm9 Boxb. 

99 rednii9 L. 


ft 


PmnuB domeatica, li. Alueha, Plun^ ia- 
tradueed. 

99 armeniaca IA9 Zard Alu, 
Apricot, euUitated. 

AmygdaluB peraiciii L.9 Aru, Peachy ta- 
trrdueed. 

Prinsepia utiliB9 R^le. 

.Hpirma cane8coiiB9 Don. 

99 calloBa, Thniib. 

9, KamtB^tica, Pall. ? 

99 Borbifolia, L. 

99 AruncuB, L. 

RubuB acuminatnii9 8m. 

„ panicnlatuB, Hm. 

99 parvifoliuB, L. 

9, concolor, Wall. 

,9 nivcuB, Wall. 

99 fruticoBUB, L. 

99 llavuB. Ham. 

,9 loHiocarpuB, 8m. 

99 ro8nfolin89 Sm. 

9, bifloruB, Ham. 

9, a8per9 Don. 

Geum elatum9 Wall. 

Fiagaria indica9 Andr. 

.9 veBca, L. 

Agrimonia Bupatorium9 Linn. 

Poteiitilla fniticoBa9 L. 

9, microphylla, Don. 

99 mnltifoira9 L. 

99 LeBchenaultiana, 8m. 

,9 falgenB9 Wall. 

99 nepaleiiBi^ Hook. 

9, atroBaiiguineat l«odd. 

99 Bupinat L. 

.9 (Sibbaldia) pTOcumbeiw^ L. 

Rosa Lyellii9 Lindl. 

„ nio8chatn9 Mill. 

„ Bruuonii, Lind. 

macrophyllBy Lind. 

99 Webbiaur', Wall, 

99 Bericea, Lind. 

PyruB Aria, Ehrh. 

99 baccata, L., Owila Mchal. 

99 varioloBa, Wa]l9 Mchal. 

9, communiB. L.9 Nashpati. Fcar9 
• euWtafrd. 

„ MaluB L., Seo, Apple, eultituUd. 
„ nrsina. Wall. 

99 foliolosa. Wall. 

„ Cydonia, L., intmdueed, 
CratBBguB ryracantho, Pen. 
CotoncaBter aenmina^ Lindl. 

,9 microphylla. Wall. 

99 badllariB. Wall. 

99 uummolaria, F. et M. 

Natural Order 4 d.-^Sax{fraffrm. 

Antilbe rivniaria, Don. 

Saxifraga lignlata. Wall. 

,9 Btracheylf Hf. k T. 

19 imbricidii9 Boyle. 
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Or*r 4«.—&<!j/»>a«iNi-<«oncld.) iVnAiral <WrP 51. - Mfmrm. 

EuataiK AaboUna, Lank , JimnD. 
„ CMjc^bTlU ioUa, Ijwik. 

Gum* Mbora^ Koxb. 

Bnrriiigtoniii acntangol^ GwId. 


8ftxiCrag» immlota, Wall. 

M gnufiolatis L. 

„ odontophylla, WiUd. 

micrantba* Kdgw. 

„ piaiblm Wall. 

« Sa^HaHa, WiUd. 

II Brunonia, Wall, 

n filicaalia, Walt 

«• brachjnodai Don. 

II diTeraifoliai Wall. 

If JaoqnemoDtianai Done. 
Cniryaooideiiiain neualenae. Dene. 
Vamaaaia Wiglitianai Wall. 

i, nubicotai Wall. 

Hydrangea altiaaimai Wall. 

Deutsia corymboaa, B. Br. 

i, atamineai B. Br. 

Philadelphua ooronarioai L. 

Itoa natanni Boyle. 

Bibea Oroaaularia. L. 

^ glaciale, WaU. 
ii rubmini L. 
w nignmii L. 

Natural Ordot ttl.-^OrauuHaccm. 

TBIm pentrandra, R<^lo. 

Craaaula indioa, Dene. 

BiyophylluiDi oidycinam Saliab., in gar^ 
iem. 

Kalanchca rariana, Haw. 

Cotyledon Orendeap Dcnth. et HI. 
Sodom cronulatami Hf. k T. 

I, qoadrifidomi Pall. 

II Himalenaei Don. 
craaaipeai Wall, 
elongatum, WaU. 
lincarifolittmi Boyle, 
paueiflomni, Kdgw. 
triadumi Wall. 

Toaolatomi Kdgw. 
adouotrichun^ WaU. 

Ewenii, Ixideb. 
muUicanlei Wall. 

H Rbodiolai DC. 

Natural Order 48.— Umirraerw. 

Droacra pdtata Var, lonata, Ilom. 

Natural Onirr 49.— /falaniyaorw. 

Myriopbyllam apioatiiiiip L. 
w 

Natural Order dO^Omtretaaeu, 

Vanaiaalla beteiieai Bozb. Baharia. 
n Cliebiila» Beta » Her. 

. n citriiMi Bnaib. Uarira. 

H Arjttnai BedcU Arjam 

„ ItHneiitoiiai Bnzb. .Soi* 

.Int^iaaua Intifulio, Wall. 

Cuiabrctmii docandroiiti Buxb. 


Natural Order 58.— iMaflewerMi. 

Oabeckia atdlatai Don. 

I angnatiliiliai Don. 

Natural Order B$.^Lgtkraehm. 

Ammannla rotnndiloliat Ham. 

« Tcaicatoriai Boxb. 

WooclfonUa aoribiinde, Saliab. 
Lawaoniaalba Lamk., MehiKli.yWra#. 
liageiainsmia parriaonii Bozb. 

Ponica Qranatam. lutOfUd and cult tea t^ 
ed. 

Natural Order 64.— Oaafracfiw. 


I uaturali:eJ» 


BpUobiom tomentoanmi Boiaa. 

M roaoomp L. 

(Enothera foaca* Sima.| 

II ainoata L.. 

I, grandiSurai 
Cirema Lutetiana, L. 

II alpina* L. 

Natural Order 65. — Samgdactet, 

Caaearia tomentoaai Bozb. 

Natural Order 56.— Cbefrr6/Yarm. 

TrichoBanthca cucumerina, I. 

,1 palmata* Bozb. 

Loilk cprlindrieai NaucL 
CucomiB Helo. L.| cultivated, 

,1 aativua. L. h 
I Hardwickii, RotIo. 

Citmlltts vulgarifi SchnL 
Biyonia laciriioiWi L. 
klukia ncabrelin, Am. 

Zchneria ombdlatai Thw. 

Natural Order 57.— HayiMiiaerw. 

Begonia picUi WaU. 

M . amoBtiai Walt 

Natural Order 56.— ikitiMeor. 

Datiaca cannabinai L. 

Natural Order tk^Fbemdeat, 

Trlaiillicma pentandiai L. 

n ciTatalliiMi Valil. 
Molln;^ hirta, Tlinub. 

M |iciitapliyUai L. > 

M ccrviauai Ser. 
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y^nral OnUs^- GO.^Uitf^Uiffrm, liPcIiffiftl Order 


Hydroootyle Ib 

Hanicnlii ooTopiM. L» 

Bupleuram tenoiu Ham. 

,, lonfficvilftf Wall. 

„ WaU. 

„ fhlcatnm^ L. 

„ mai^inntnn^ Wall. 

Apiom paveoleiiai L., ininfdnefd. 

Carom Gopticum, Beuth. ot HI AjwittiJ 
mdtitaied, 

Acronema taacrum, Xilffir. 

Pimpinella diverslfolio, DC. 
Ckmrophylhim Tilloaom* Wall. 

Ofinantoe 9tolonifera, Wall. 

Belinum Csindolle4 Bth. at HI 
„ Bninonls, DO. 

,, Gk>Yanianttm, DC. 

,, angdiooide, DC. 

Heradeom candicana, Wall. 

M ncpalanM, Don. 
Paucedannm graTColona, L. Aawa. 
Coriandrum aatlrami Lb» e^Htatid. 
Daoens Carota, L., 

Torilit AntbriiOiiA, OmaL 

Afafaral Order 
Armlia cacbemlHoa, Dene. 


Hetaropaaaz fragrana^ 1 

Hedera Helix, L, 

Heptapleomm venuloanm, Beem. 

NeiwnU Order 92^0ermeem. 

Ifarlea begonimfolia, Roxb. 

Cornoa maciophjlla, WaU. 

„ obloDga, Wall. 

„ capiti^ Wall. 

Alangiiim lamapckii, Thw. 

/fatwvl Order $8 ^^Ckjtrifoluieem, 

Abelia tridora, R. Br. 

Leyceateria fonnoai^ WalL 

Lonioexa Myrtillna, Hf. k T. 

„ parvilolia, Edgw. 

„ pnrpnraaeena, HI. it T. 

„ hyi^enaa, Dene. 

„ orientalia, Lamk. 

„ dlrfgen^ L. 

„ heterophylla, Dene. 

„ anmtifolia, WalL 

„ apincBa, Jaobnem. 

„ qninqndocoiaria, Haidw. 

Vibnmnm oofcinifoUiim, Don. 

„ atellnlatnm, Wall. 

„ integerrimma. Wall, 

„ nerroamn, Don. 

„ noriaoeam, BL 

Aafiiml Order di^Rrklmeem. 

Adina ooiditolia, Benfh. et Hi 

Bteph^yne parrifoUa, Benth. ei Hf. 

Uymenodictyon exoelaaiii, Wall. 


Wendlandia exaertiL DC. 

„ piibemla, DC. 

Argostemma aarmoiitoanm, WalL 
N verticillatum, Wall. 

Hedyotia Barmanniana, IL Ur. 

„ aapem, Heyna. 

„ brachypoda, DC. 

„ gmcilia, WaU. 

Randia dnmetoruni, l^imk. 

M tetraapenna, Boxb. 

„ nliginoaa, DC. 

Knoxia corymbo^ L. 

Paretta tomentoaa, Bm. 

Qardenta turgida, Roxb. 

Goilera bengideaaia, Rc«b. 
Hamiltonia auareolena, Roxb. 
lieptodormia lanooolata, WalL 
SpemiAcoce articnlaria, L. 

Galinm aaperifolinm, WalL 
„ acutnm, Bdgw. 

„ rotnndifolium. L. 

„ aepylloidea, Boyle. 

„ conftttnm, Boyle, 
aparfine, 

RttUa ooraifolia, L. 

Aapemla oynanchloa, L. 

Natural Order dk-^VmUrirnmeem. 

Valeriana Walliobli, DO. 

H Hardwiokii, WaU. 

Vedwred Order 6B ^Jhjfeeeem. 

Morina longifolia, WalL 
„ brerifloim, Edgw. 

Dipaacua inermia, WaU. 

Natural Order dl.^Ompeeitm. 

Vemonia antbclmintica, WilkL 
„ cinerea, Leaa. 

Klephantopna acaber, L. 
Adenoatemtaia Tiaooram, Foret 
„ Tar. datum, Don. 

,, , rar. laafolinm, Don. 

Bapaloriam longicaole, Wall. 

„ WaSlkbiL Da 

Rolidago yim«nrea, L. 
CyatliodineTyrata, Gaaa. 
Dickrooephala gratia, DC. 

Qmngea madraapatana, Polr. 


liyriactia nepalenaia, Leai 
„ WaUiebuTLoae. 

Aater alpinoa, L. 

„ inblliuacttlna, Bentbu 
., jnneena, Benth. 

„ Thomaoiii, O. B. Clarke. 

( •Oalimeria flexooaa, Royle.) 

„ peduncularia^ WaU. 

Erigeron acre, L. 

„ boUidddea, Bentlt 
Conyia veronhefolla, Wall* 
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Orthf AT.-^CVwpot/itfr (contd.) 

Conyxa absintliffoliii^ DC. 

,, viscidnlA, Wall. 

Bluinea laccm, DC. 

,, ranciiiata^ DC. 

,, bieracifolia^ DC. 

8|>li»ranthtt8 liirtas, WilUl. 
f jcoiitoiiodiam alpinum, Cnits. 

Anaplialin cinnamdnea, Benth. 

„ triiilinervls, Sims. 

„ nabigena, DC. 

nubigena, mr. pblycephala, 
C. B. (.Marke. 
cliioaantlui, DC. 

^ araneoBa, DC. 

Qnaphaliam multicapa. Wall. 

,, Imlicum, L. 

Cmulia axillariB, Roxb. 

Inula vestita. Wall. 

M nervosa. Wall. 

„ barbate, Wall. 

„ Cappa, DC. 

Cari)CBittm comuam, L. 

„ abiotanoides, L. 

Sierabeckia orlentalis, L. 

EcHpta erects, L 
Bidens tripartita, L.. 

Allardia tridaotylites, HI. A T. 

Cotula anthemoides, L. 

Tanaoetum thibeticum, Hf. k T« 

M longifolinm, Wall. 

Artemisia vestita, Wall. 

„ ynlgaris, L. 

Beneolo denlflorus. Wall. 

„ m^lliflorus, DC. 

„ laclnioeua. Wall. 

„ ooronoplfollus, DesC. 

„ alatus. Wall. 

M rofinervls, DC. 
n Kunthianus, Wall. 

H Gandolleanus, Wall. 

Edilnops ntveus, Wall. { 

„ echlnatua, Rozb. j 

Arctium Lappa, Wllld. 

Baussuiea obvallata. Wall. 

„ tarazacifolla, Wall. 

„ Knnthlana, Wall. 

„ depressa. Wall. 

M gramlnltolla, WalL 

M CandoHeana, Wall. 

M caiihamotdes, Benth. 

„ albescens, Hf . k T, 

M eandicana, DC. 

H • Boylel, Da 
Jnrinea maeroopphala, Benth. 

Berrmtula pallida, DC. 

Trleholepls eloiii^a, DC. 

Lenoomerls speetabills, Da 
Alnsllfsa pteropoda, DO. 

w ipteni. Da 
Oerbem lanuginosa, Benth. ctHi. 
Bemlera ne^ensls, DC. 

Tragopngoo Jnnoeinn* Wall. 

Youngla Ijiata, Cass. 


Wals^sl Orilir OTw— OnaipsAilff'-- 
(concluded). 

Lactuca gracillflora. Wall. 

„ Brunonlana, Wall. 

„ hastata, DC. 

„ macrantha, Benth. et Hf. 

„ longifolla, DO. 

„ aorienlata, DC. 

„ sagittate. Hf. k T. 

„ Tatarlca, Benth. 

Prenanthes blnpidnla, DC. 
Taraxacum Dens-leoiils, Deaf. 
Crepis fast Ida, L. 

Mulgedlum Tatarfcuin, DC. 
Mlcrorhynchoa sarmentoaua, DC. 
Oynura nepalensia, DC. 

Bmilla Botichifolla, DC. 

Doronicum Roylci, DC. 

Natural Order %%.—Campanulaeem, 

Cyananthna integer, Wall. 

„ linlfolliia. Wall. 

Wableubergia agrestis, A DC. 
Campanula latifolla, L. 

„ sylvalica. Wall. 

,, caneacena. Wall. 

„ colorata. Wall. 

Lobelia trlgona, Roxb. 

„ pyramldnlia. Wall. 

Nmtmrat Ordar 69. — Etieaatm. 

Pemettya repena, Zoll. 

Andromeda ofallfolla. Wall. 
Rhododendron barbatum. Wall. 

„ campannlatum, Don. 

„ arboreum, 8m. 

„ lepidotnm. Wall. 

„ anthopogon, Don. 

(Tasslope totlgiata, iW. 

/Velum/ Order 70.— •PrisiulscMr. 

Primnla lloribnnda. Wall. 

„ petiolarls. Wall. 

„ purpnrea, Boyle. 

„ rosea, Boyle. 

„ minutiaslnui. Wall. 

M involuerata. Wall. 

„ tibirica, Jaoq. 

w dentlealata. Wall. 

M Jaoqoeinoatll. Dnby. 

„ sotnndifolla, Bardw. 

„ iiioisa,WaU. 

H ®l6gana, Dhb y. 

Lyalmaehia Imllddei^ wall. 

: 

Anagallla amnsl% L. 

Mleropyxla pomlla, Dnbj. 
flamcias Valciandi, L, 
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J^ntur^i Oitfft* 7l.<* JfyniiK*. 

indicia A. DC. 

N arK«iicc.i, Wall. 
fimiitHU rofiU^lo, Roxb. 

Urninc •cmi«'^irrMta, WiUt, 

Ufarlm Wall. 

Ardiula liUiiilil% Vahl. 

,, floribuiiUa, Wall. 

Aainral 0r4/tr 72.— 

Basnla bntyr.^«^a» Roxb. 

„ l.*ifif«i||.iy Roxb, tit tfitr elt'va- 
: piuMtfii. 

natural Ordrr 72. — EbfRitfi^. 

Dionprroii cxsoulpta. Ham. 

„ * Mrlaiioxylon, lloxh. 

„ m(Mit2inn', Roxb. 

„ Kuibry opt <> lift. Tcrft. 

jVatural Order 74.— .SlfyMi#*. 

Srmploeoft cratmfoiAcft, ITam. 

„ ftpienta, Roxb. 

„ nieonios:i, Uo\b. 

„ mttioftifttiina, Wall. 

Xatttml Order — Jaeminrm, 

Jaaminum Inaiifolinm, Roth. 

,, pul>ceceiis, WHId. 

pnpetatufu. Wall. 

., nrl»orcacena. Roxb. 

., Intifolium, Roxb. 

y. dii^iierinum. Wall. 

,, rexolutum. Sima 
,. Unblgenim. Don. 

.. oini'inalc. L. 

.. jrrandillorum, T., 

,, Ziimbiio, euJtimtrd. 

XTCtanthea Arbor-triatla. L, 

Sai^rtil Order 76. — Olractm. 

Fraxinn) !loribnml.n. Wall. 

Ligiistnim iicpalonac. Wall. 

„ comiioot iiin. Hf. jc T. 

Olea entpidntn. Wall. 

glnndulifora, W.all. 

ChioTifititbaa mncropliTlla. . 
Byringa cmmlt, Wall. 

Nrttwraf Order 77.— Ajhtr^nev. 

Carifsa diffxaa, Btfkb. 

Ophioxrlon ferpcntinuni. W*ilU1. 
Tabeniamiout.*iiia coronaria, R. Br. 
Tinea pnsilla, Mtirr. 

Vallarit dichotoma. Wall. 


.V.tMrMt Ortet 7T.— AjMtynM-HWMU). 

Wrightia molliaMma, WaU. 

Uolarrheua antidyMtutarioa, WalU 
Alatoiiia acholaria, K. Br. 

Nariiim odomni, .Solander. 
(Tlioncniorplia marn>pbvlla. Q. Dos. 
IcIinocarpiiN fmgraiia, il*all. 

Cmfoiccnat R. Br. 

iVerfam^ Order 76. — iMdejrtiidaeem, 

Cryptolepift elegant, WaU. 
Vinoctoxicam caucuecns Dene. 

nionlannmp Dene, 
r.ilotropift prooera, R, Ur. 

Ibfinia extentti, R. Br. 

Pcriploca calopliylla, Fale. 

Tv Itkpborn ranioan. Wall. 

MarKicnia Rorlci. Wight. 

Pergulnrin oduiatiaalma, L. 

OrthaiiUicm vimineo, W'igbt. 

Hoyn iMimaiticA, Wall. 

Compegia longifolia, Wall. 

lanroolata, RTight. 

AVi/wra/ Ordrr 71i,--’Lep0niae0m^ 

Oardnefia anguttifolia, W*aU, 
liiiddlciii panioalatn. WuU. 

„ ftftiaticnb Lour. 

A’a/wra/ Order M.^^Oenflanme0m» 

Rxacum tetragonnm, Roxb. 

pcdiinculntnm. L. 

Canftoom vlccuftftatn. R. et S. 

., dilTiitn. R. Hr. 

Gcntinnn UMicIla, Fricft. 

pwliniUtn. Wall, 
iirgcntcii. Royle. 

,, r.npifatn. linm. 

dot < niHda, Ham. 
mnrxinntn, ClriMi*b. 
vcriii*«fn. Wall. 
dcproft«ii. Don. 

Kiirroo, Rinic. 

t'mwfimlin fiiitcionlala, Wall. 

OpIuiJa 0(/n1atn, lV>n. 

Inrid.1. Don. 
purj*!ini*oenft. Don. 

.. nervofn. Wall. 

.. |•1llchcllll. Don. 
iinguftti folia, Dor. 

Cliimyia. Grifteb. 

Hnlcni.i clliptioa. Don. 

.^uvriio •pccitvira. Wall. 

Ntitural Order $\,^^Bi^noniaeem, 

Calo«anthe« indicn. HI. 

Stereosv*ernniin cheioiioidet. DC, 

„ fioavcolciif, DC. 
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/fstuml Or4»r 82.-P«*//<»r«r. jAW«ni/ Order 8 


ItortyniaprebOieWto. CH<w. »w/if»w//W. 

BaMmnni indienm, h., I'ili, evUttated. 

Natural Ordtr t3.--0>nttleulaef». 

AKyreU aiMciiMa, Sweet 
^ capUfttA, Choiij* 

„ MtOM, Choi»j. 

Qiuunoelii eoccitiea, Mcp.iich, j frotn 
„ viilgRrii. J yinient. 

PaUtM pcn^nphylla, Choity. 

Pharbitis Nil, Cnoi»y. 

Calonyction !«|Mui<Muin, Choiaye 

Ipomoea Pes-iigridit, L. 

,, Turpathum, R. Br. 

,, vitifolia, Sweet. 

M pilosa, Sweet. 

„ eeiisilitlorm Choiey. 

Ck>nTolviiliia plnrioaulie, Vahl. 

Porana paniculata, Rozb. 

,, racemoea, Roxb. 

EfolTulne alsinoideR, li. 

Cuecuta refleza, Rozb. 

Aatyntl Order Bh^^oragiMcem. 

Gynaion vcetitunit A. DC. 

CoRlia Rothii, R. et 8. 

„ Myza, L. 

„ latifolia. Rozb. 

Ehretia tevis, Rozb. 

„ eerrata, Bozb. 

Rhabdia ylminea, Dais. 

Heliotroplam oTalilolluio, Valil. 

„ Btrigoittiiip Willd. 

Macrotomia Bentliami, DO. 

Merteneia echioides, Uf. and T. 

Myoeotit r 4 fiHpitiiia, Schult. 

rotnndifolia, R. Br. 

Eiitriehium rotnndifolium, DC. 

„ ■erioenis, Bo/le. 

„ epatlmlatam Rorlc. 

Echinoipormnm gtoehidiatuiii, DC. 

CynogloMum fureatam, Wall. 

,, miemnthum, DO. | 

„ loxigiRorum, Benth. { 

„ grandiflorom, Iloyle. 

Trichodeaina indicnnip R. Br. 

Nmturdi Order 85.— iSffaaffer4i. 

SeJaniizi tukeroaum, L., Potato, intre^ 
deeedm 

Solaaum nigmin, L* 

„ rarbaidfoliim. H 

„ ^ aanctum, L« 

zAnthocupnin, Schr. 

„ indicum, L. 

Pl^yaalie mluiMi D. 


riiysalls Pernviano, Ij., iiUredmced aad 
almost Hatnralhed. 

Capsicum fnilesceits, L., LM-mirnlif 
Chilli, iHtfvdwed end nniurelieed. 
Nicmulra physaloides, G^rto, nntttr- 
eiieed, 

WitltATiia somnifenif Don. 

Nicotiana Tabacnnif L.. Tamikn, imtre^ 
dveed end natnreliud, 

Datuiti Stranionium, L. 

„ fasiuoaa, L. 

Natural Order BB.-^Serojfhnleriaeemu 

Vcrbascum Tlitpsiis, L. 

Cclsia coromandeliana, L. 

Linaria ramoeissiin^ Wall. 
Antirrhinum Orontinro, L. 

Mimuhis nepalensis. Wall. 

„ gracilia R. Br. 

Masuf Burculoeiis, Don. 

„ rugosus, Lour. 

I Lindcnbcrgia graiidiflom, Benth. 

„ urticjefolia, J^hni. 

tt macrostachya, Benth. 

Linmophila gratioloides, R. Br. 
Herpeatis Handltoniana, Benth. 

,, Monuieria, H. B. K. 

Torenia conliXoliai Rozb. 

Vandellia cmstacea, Benth. 

Bonnaja bncliiata. Link. 

n Teronioefolia, Spr. 
Hemiphmgma heterop^lfnm, Wall. 
Scopaiia dulcis, L., netwraUeed, 
Veronica Anagallia, L. 

H Bcoeabunga, L. 

„ deltigera, Wall. 

„ lanosa, Benth. 

„ alpina, L. 

„ biJoba, L. 

^ agreatia. L. 

Buchnera hiapida, Lamk. 

Striga enphraaioides, Benth. 

M denaifloFB^ Bnth. 

^ hirsnsa, Benth. 

Leptorhabdos parviUnrSf Benth. 
Hopubia trifida, Don. 

Knphraaia ofRcinalii^ L. 

Picrorhisa Korroon* Bcwle. 
Pedicularii tubilloia, nsch. 

^ carnosav WalL 

,, peeBnatav WalL 

^ pyramidatsw Boyle. 

,, graoiliSp wall. 

^ poirecta, Wall. 

^ abiotanifolia, Biehte 

„ megalantha, Don. 

Neturel Order Wt.^Ltnt(keterimu 

Ctricolaria flezuosa, TahL 
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IfMtiinf OrA-r ti.—OrtAuHetf*. 

Phe^iaa O. IVm. 

A^ginetla 1111^101, lioxb. 

Satu^ral Ortlrr 89.— 

Didymocaqiufi nnlKilf emails Wall. 

^ ntomn1ici>s •til* 

fp niai‘ni|i)iyllua, Wntl. 

pp |Kf(lirvllalus i<. lb'. 

lMnii|riiHKiiS Wall 
ChintH bifniiii. IVmi. 
liliynrlioi'lfjKKiiiii 1 U. 

rifityptfiniiia Wall, 

l.yisiofiulut tcrnifuliiiN, Wall. 

Natural Onirr 9(^— Jwa/i5rfl#v»r. 

Tliunbcnptii i;niml{flom. Kuxb. 

CHKvniicfi, Wall. 
Kliurnnaicm f^laiien. N. al*. K. 
llyj{iio|ihitii po 1 ;i*fi|ii:nMa. T. .\ii 4 lri*H. 

qiiiH^aa, T. .IikUtm. 
IVialitliiim Imrlcriolilrs N, al» K. 
lh‘fni^'ra]iliiK Piivala, T. 
fSlrobilaiithcK aiiriiMilnltis N. ab K. 

„ ^rliitiiKfSiis T. .Nii(b!ni. 

alatiiH, N. tib K. 
Wallirliif, N. ftb K. 
p, ip< 4 »liylluN. T. .liideix. 

T. Amlcrv 

.^V^jliniantbem WallicbH, N. rtb K. 
IbvtbilacfiiuliiiK iivrviiaiis,,T. AuOcib. 
ibirleria Mishila. T.. 

Li'iiiilH^alliiM «*n^|ii 4 bitn. ub K. 

iiiniiineaiiliK. N.ab K, 
lyii'iiia. X. ab K. 
f:is<'i<:iilatfi, N, ab K. 
riiKi^iiL'HiillmN tbyi’vifloni*<, X. ab K. 
Jiirtticia Afllial^pla, b. 

p, |M*|i 1 (iiiluN. T. Aiidvra, 

{>riK!iiiiiliCii.s li. 

Ruiiifia jKjrlliiafii, N. nb K. 
n N, ab li. 

I)iclipb m ItrixbiirKliinnii, X. iib li. 

rcrNiro|ihc bicRlynilnla, N. ab K. 

„ K|icciaHn,X. iib K. 

Natural Orier 91 . — I 'rrhruaee r. 

Verbena ofnrinolitc, L. 

Lippia norlifiom. Rich. 

Ijantana mUm, Mill. 

Premp* Wall. 

„ ^ VyncronatA, Roxb. 

.f barbatn, Wall, 
berhneeay BAzb. 

Caliicar|»a arborea, Roxb. 

maciophylla, Vahl. 
dcradendixiii acmtiuii, 8pr. 

„ inforlunalnm, L. 

pp blpUcMumthusi B. Br. 


Antuml Or^tr 9l.«-lVr6f'*Mir>4i. 

— <euuchtiluil). 

I *11 ry« 1 1 il cri M W al I ioblNUn , Scliaiier. 
<«iiivrnia arlHin*a. Uuxb. 

Vi|i*X 

ll«*liiiNki<)|ili:i Miiiyruiiion, llrtx. 

Satunil ihnlvr 99.-^Z«r^/4f/«r. 

iViiiiiini rniuiiii, L. 

<>rilitMpb*iii riibtiMiiiiliis li.aiili 

ri'.‘<-lr:iiitbiiH M‘iiii|ilHilnn'oiiU>K, Wiill. 
Mi'iiitiiK. lirtiili, 

lemiritliiiH. holt. 
cwirfliOWiiTK, llcai. 

<‘i>b‘ii*N Imrbaliis. Iloiilb. 
ro;ri>sli'nif»ti pin Imiitliftiilinf, l> 0 ^f. 
hyvii]>byllii (‘nici;itn. lioiitli. 

.. (Mtiiiiln, Ib'rifb. 

1‘oli*bi*o4»Kiri o|i|)*isifir«ilia, Sin. 
Kl*«ii<»li/ia |iol}NlnrJi>ii, ik>iil)i. 

I llfiva. Ilciilh. 

i. iiit'iHn, liriilli. 

.. rritHtncliyii, lleiitli. 

.. strobilifont. Hciilh. 

Mciitba .ivvciiHis I*. 

,, iimiiia. Wiliil, tvrs llgyleaiia 

lU'iilli. 

On;.^iiniiii iv»ri»inlc», IVtii. 

.MoiiKKA raliittiliilliii, t,, 

Mirmnu'ria biltoni, IUmiIH, 
llnldiina iii*|Mili*iiHjs UtMiih. 

Srih ia ifliitifWNHi 

M«p>n*rfiftlniin, Wall. 

liiiMifn. Koxb. 

„ |>k‘lK:ja. li. Hr. 

Xcjicln Kiiieaifi, Ibaiili. 

pp nnIniiM, linylr. 

„ oiliiii'is Ho.tlr. 

,, rmloralis Hnin. 

I(:ii» i»|ib>‘’a. Hciilli. 

4!f»%’aiiia»i{;. HmiIIi. 

liny l« mill, Kcnhi. 

(iviilii, li. Hr. 
iVniH’lla viili^iris, L. 

.SfMili'lluiiii Ib'iitb. 

p, • ibiia. 

pp litioarb. ih'iith. 

M*iiii«l<;ii»<, hull. 

('iirnMitiiiiic vcrsicrilor, Henth. 
Lforiitrus llorleainai, Henih. 
pp |iiiT>eHf^n% Henth. 

„ 'uirrHucaa. L. 

1.amiiiin iim|ileafcau1c, Ju 
„ prtiolfitiim, Roy la. 

roUpilKaiiiiii roreinen. Wall* 
hiachys .scriecn. Well. 

pp aplcBflrns Well. 

Roylca flfjfan«i» Wiill. 

I^ciicas tirtir«rnlia, R. Br. 

Innaifi, Hctilb. 
t, laolli^Miina, Wall. 
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NtLturnt Orifer Vi.^Uhidtm 
— (vonclttded). 

Lencot diffam. Bcnth. 
p, h^'Moiiifulia, Beiith. 
p, cephfuotoai. Spr. 

Lconotip nc|)Cl*roni». K. Ur. 
riilomiM lnniiirtili:i. 

Kn-mcNilAf*1iyii HtiinTlm. Uciyle. 

Ajugii romoin. Uc>itli. 

„ Wall. 

Tciicrioiu UoylcAintm, UcnUi. 
p, qiiminfiihiiiii. Hani. 

Aaturnt Order {K\^Phiifitginenr. 

Plnntaip) major. L. 

i» lipa^liula^ ltoxl«. 

Orde}f^^*'-^Chrnopodi«ergt. j 

C^enopodiani Album, 1^. 

^ Botjry% fi. 

Natyml Order 05.— ilA#r//«rr«r. 

Bn^clla ruhm, Xt, rttltiveitcd and natn^ 
ratiudt 

Hnturml Order 00.— Amamnfaet m. 

DceringiA i«GlciaUdile«, Mnq. 

Kodrlia .\rah«mtiAnA« Moq.. 

Celotia nr|3(CiiteAp Kon\. 

AiimranthuA camlntiM, L. tnltirntedand 
nntnrafUrd. 

Anwrantliut i«iiiciilAtii«; Bloq, 

.p GAiis«(k'iu*p h. 

PI lnimeniiic*«uH| Ro.xb. lUm- 

dATUit AnanlAiin. ra/Zi- 
rntrd and natural itvd. 

IP •plUOAilP. L. 

JErua acAudmiA. Wall. 

p, Innntn, .Iiuia. 

▲chymnthoA ahihmu. T«. 

Digcm nrrciitUp Korrk. 

PiqNilia lapiwiGva. DC. 

CTttthula proatnita, Ul. 

Altemantiiera sOMilis. U. Br. 

Amtnrml CZri/rr07.— iVycfayi«*it. 

Boerbanvia 1«. 

llimbilia Jala|Mi, L.p intrad nerd and no* 
tnraliied^ 

Nmtu^l Order 00. — Pkytolucconrr, 

FSfcutiia lAtbeiiUip Moq. 

Natnroi Order 09.— 

Burnes Walliehli, 5feiMn. 
pp ne^^IenalA. .<pr. 

IP baatat}i«p Don. 


Aoturol Order 00.— 

— (concluded ). 

lltimcx vcficarliiAp L. 

Kmniipa JalandicAp L. 
llbouui cniodlp Wall. 

„ himalciiAc, Roylc. 

PolyKOiiam Boxbiiri'lili, Mei^vfi. 

pp idclieituup 11. Br. 

„ nciriiiiiHoidcAp L>cl. 

pp rccuimbciiip Boyle. 

.. aviculare, L, 

p. barbaliimp L. 

.p amidiibiiiiti, L. 

,• lapitbifoliunip L. 

p. apbmroatadiyunip Mci.nsn« 

pp amplcxicaiilc, Don. 

TACciiiarfuIiunip Wall, 
p, afUiic, Don. 

.p nepnlenscp Mciasii. 

p, frplia'rcHMiplinlunip Don. 

„ cajutatunip Ham. 

pp rliiiiciiscp li. 

„ plcntrariiiiinp Wall. 

„ rtinilcifoliiiiii. Boyle 

Fngopynim e»ciileiitiiui, Mosneh. 

pp * cy III! Mam, 

pp iatiirioinii. Oiortii. 

Aatnrol Order 100. — Zonrinim, 

Cimianioniiiai Tnmnlap X. ab K.p rer. 

albifloniui. IVjiAt. 

Phiobc Iniiccolntn, X. ab K. 

pp pallida. N. ab E. 

Mncliiliis CKlurnt^»^imu»p N. abE. 
Tctraiithcm Roxbiii)(liii, N. id* K, 
pp moiio|KMaliip Buxb. 

l4tc«A t*oiiKimili5. N. ab K. 

pp laiuigiiiOMip K. ab K. 

.\atnral Ortfer 101.— TAywifYar#'#. 

l^nidiue |>npyniec:ip Wall. 

Wakblrurmia viii^Miiip Mciasii. 

Aatnral Order 102.— Zii/*aaZ5ar)n»* 

l.oraiitlin«> lipistriniiKp Wall, 

pp pulvurnlciifaxp Wall, 

p, vcAlitiiH. Wall, 

p, Junjnflonit. Dc<*v. 

„ (*or«l{Miu»p Wall. 

Viiiciiiii albniii. L. 

pp articuUitunip Rurm. 

IP nttennatum, D.C. 

Aainral Order 100.— A7frayar«. 

Hipp^^phad aaliriliiiliap Don. 
j £ laa^int umbclUita. TIuuvb. 
p. laHteliap L. 

ydtnrot Order 104.— OWafufortf. 
Ofyhf arbmip Wall. 
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JKkiural (Mkr 106.~ilri#f«loeAto m«. 


Ariitolochia bracteaU, Reis. 


^miurmi Order 106.— 


PbjiUuiihiit nepalentii, MUIl. 

I, uarvifoliua. Wall. 

,• TeluUnua, MUil. 

„ lliruri« L. 

M BnibUca, L. 

Ancidesma diaadrum. Tine. 

Seenrinega obovaU, MUil. 

M I<eucopyru«t Mttll. 
Putranjiva Itoxbnrffhii, Wall. 
Andiachne conlifolin, MUlh 
Biecho Aa javanica, Bl. 

Briedelia moutana, Wllld. 

,p etipalarie, Bi. 

Crotoa obloiigifoUui, Bozb., intrednccd. 
Trcwia iiiidilloray Willd. 

Mallotue pliilipiuncnetSf MUil, (Rotllera 
tinctoria, llozb).- 
Biuinui couimunie, L., euitivated, 
Honicnoja ripario. Lour. 

Ba]ioii|ieniiitni |iolyttiidriitn, Wight. 
SzooBcaria iiieignie, MUil, 

Baphorbia iiidica. Lamk. 

„ pilulifenh L* 

„ ticriifolia^ (i, 

„ fiikkimeneie, Boise. 
pp lonjp folia, l^ii. 

^ Pleliosco|Ma, L. 
pp no|ni1eii8i9, Boise. 
pp Nivulia, Ham. 
pp Kuylcnnn, Boies. 

Sarcococca pruniformis, Liudl. 


Unturul Ovthr 107. — l\inU\fvrm. 


Quercas eeuienirpiroliu, Sni. 
H IK x, I.. 

pp dilalMtHy T.iudl. 

„ lauiigiiit^sn, l>on. 

incana Ruxb. 

„ annulate, 8xu. 


natural Order 106.— .Vyric'ic/w. 


Myriea sapida, Wall. 


Xaiwml Order 100.— 


Bctula Bbojpattra, W*all. 
pp aouniinata, Wall. 
pp nhidaf Don. 
Alnue nepakneie, Don. 


Xttiurml Order 110.— Ciir|fl«cr«. 

Carpiiius Yimineai Wall. 

pp faginea, Lindl 
Cor^lua Colunia^ Linn. 

Naterml Order 111.— jM^^/awkss. 
Jaglane regia, L. 

Enguihardtia Oolebrookiana, I.indl. 

Xeterui Order 118. — Selicintm. 

Salix tetrasperma, Rozb. 
p, babylonica, I.., Mredmeed, 
pp clegans, Wall. 

„ dnnhnoldea, L. 

„ flabellarie, Aiidera. 
landleyana, Wall. 

Fopidua ciliata» Wall. 

Neturul Order 113.— CVfieaciw. 

Ulmus integrifolia, Rozb. 

,. eroea, Ruth. 

Celtia caucaaica, Willd. 

„ auatralie, L. 

8|M>nia politorlo, Planch. 

pp orientalii, Planoh. 

Cannabia aatire, L. 

Urtica parTiflom, Rozb. 

Oirardinia betbrophjila, Dene. 

Pilra scripta, Wedd. 

Lecantbne p^unonlarie, Wedd. 
Elatoetemina eeesile. Foret. 

pp diveretroliam, Wedd. 

pp Stracheyanoin, Wedd . 

Boehmerla niguloea, Wodd. 

„ macrophylla, Don. 

„ platjpiijrlla, Don. 

Poufoltia indicA, Qaud. 

„ v ninen, Wedd. 

Debregeasia long! folio, Wedd. 

„ bicolor, W'edd. 

Memorialie peiitandra, Wedd. 

„ hirta, W'edd. 

Villebrunea frutescena, Bl. 

Maontia Piija, Wedd. 

Cndrania Javanensis, Tree, 

8trebliis asper, lionr. 

Home atropnrparoa, Kozb , intredeeed* 
„ lavigatn. Wall. 

„ indica, L. 

„ alba, Willd, ceUivated, 

Ficus bengalonais, L., Bar. 

„ iiifectoria, Willd. 

„ religioea, L , Plpid. 
pp oordifotia, Rozb. 
pp nemoralis. Wall. 

„ eandata. Wall. 

„ seandens, Rozb. 

„ foreolata. Wall. 

„ tnberrulate, WalU 
„ Rozburghii, Wall. 
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Natural Order W^^'^Urtiaacem. 
— (conclndetl). 

Ficns hispiiU, Ta f. 

H Cuniji, Haiii. 

„ l^lomcrAtn, Will*! , OalAr< 

,, Canon, L. intntdueed. 

„ virgatn, Roxb. 

Natural Order 114. — Piperacem. 

Peperornia reflcxa, Dietr. 

Natural Order U5. — Gnetaee±. 

Ephedra vulgaris, Rich. 

Natural Order 116. — Caulferm^ 

Pinua longifolin, Roxb. 

,, Gcrnnliaiin, Wall. 

„ excclaa, Wall. 

Abiea Wobbiana, Lindl. 

„ Smithinnn, Forbea. 

C'ufIniB Deodarn, Loud. 

Gupreasua toruloan, Dim. 

Jnniperua coiiimuiiiH, L. 

„ escelan, Bicb. 

,, recur va, Ham. 

Taxua baccate, L. 

Natural Order 117.— Pa/maeac. 

Phoenix acnnliN, Roxb. 

„ aylvcatrlF, Roxb. 

Ghamairona Martiiuin, Well. 
Calnmua HoylcniiuM, (irilf. 
Wollichia denaitlora, MnrU 

Natural Order 118.— 

AriaaBina Jecquemontii, Dl. 

„ utile, Hf. R T. 

„ ooatntum, Mart. 

„ apoeiosiiin, Mart. 

„ curvatum, Knnth. 

Riiuromatiim pittetnm, Schott. 
Remnaatia viripam, Rcluitt. 
Aniorphophnlhia cainpanulutua, Bl. 
<!(>locaaia, species. 

Svindapaua officinalis Schott. 

„ •deeiiniva, Schott. 
TyphoBinm, species. 

Pothos aenndens, L. 

Acorns calnmua, L. 

Natural Order \l9,^Lemanaee9 

Lcmna minor, I 4 , 

„ |ioljrrrlitza, L. 


Natural Order I2u.— 

Trpba elepliaatino, Roxb. 

Natural Order l2l,^JuncntjiMaeeu. 

Potamogeton pectinate*, !«• 

Apoiiogctou monoatochyus, Ruxb. 

Natural Order \22,-^SeitamiHem, 

Globba Orixciitis, Roxl>. 

Zingiber rapilatiun, Uoxb. 

„ C a:s‘jniuriar, Ibixb. 

„ ligiilatuiii, Roxb. 

Curcuma niigiistifulia, lloxb. 

„ Zcruiiibct, Ituxb. 

Roacoea cl.ita, Sni. 

„ alpine, Knxb. 

„ spicatn, Sm. 

» pinpnrca, Sin. 

Amnmiini siibuletiini, Ruxb. 

Hedychiuui i^iironariuni, I.., in iftirdrns, 

„ Fpicatuin, Sin. 

„ ctocciiiciiiii, liftin. 

Coates S)4.Mn*LWillA, J.. 

Muan pnr.idiMiAre,TA piantaiii, ca/^fru/rj. 
„ iicpalcimis Wall. 

Natural Order \22^0iehidaefm, 

Oberonia iridi^'uli.'i, J.imll. 

Dieiiia cylindroKtachyn. 1 ^. 

Liperis obcorfUiln, Vnlil. 

Ccalogync cristaita, l.iiitil. 

„ ocellntat Lindl. 

„ ovnlis LiiitU. 

Erin oonvallnrioidcs, Li mil. 

„ nlhn, T.indl. 

„ flnra, LiikII. 

Denilrobiuin eriaefloruin, GrilT. 

nipciitrc, Rujlc. 

Otoohilos, spccira. 

Apatiiria Smithinne, Lindl. 

Kuli>phie, canipCMiriv, L. 

„ harbncca, Lindl. 

Cyrtopera fusee, Wight. 

Vande oristata, Lindl. 

Siiocolnbiam giittatum, Lindl. 

Glianralicnm, lieiclib. L 
Aeridca affine. Wall. 

odo''atiim, l.nu:c. 

•I Hystriv, Lindl. 

„ difTorme, Wall. 

Cadenthe puberiila, Lindl. 

Orchis latifolia, L. 

Oymnadeuia ciicttllate, Rtcii. 

M aretliiiluta, l.iiidl. 

Aeeras anfMtflolia, Limll. 

PUtantheia orehidia, Limll. 

„ elaTigem, Lindl. 

„ obooidatn, Limll. 

taaniMi, Liinll. 
caadkUu Limll 
aMBfamta, Uadi. 


H 

It 
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N9iwrttl Order ItS.— 

— (ooneludod). 

Gimoplesit orobunelKiMafii Fala 
EpIpiUBtit latifoliav 8 w« 

w maoMtiichjra, Liucll. 

AiiimntliM Atutrulifl, R. Hr. 
Habenaria pcctinatii, Limll. 

99 intermedia, Don. 

w mariKiMaCa, Liiidl. 

•9 lOMlfolia, Lindl. 

PMeMnt Oooiljoioidct Undl, 
Henniiiiuni Uonorehie, Hw. 

H apeeiea. 

Satyiinm nenaicnae. Don. 
Honoohiltti fliivve. Wall. 
Tripleora pallfita, Lindl. 
Goodvein niarj^naU, Lindl. 
Cjprtpedittin corrfigeruni, Don. 


Pfahtrml Order.l2i,^Irideeeem. 

IrUmilekta,wllL 
9, deeom, Widl>- 
9, Ramaonenaia, Wall. 

99 noiMdcnais Wall. ' 

/iuteral Order ItHt^.AmeriflUdeeem. 

Crinum toxieariuii|. lloab. 

,9 amoenum, Boxb. 

Onrcu]|(so rccunniita9 Roxb. 

Hypoxia anrea, Tx^nr. 

,9 orehloidciy Ks. 

Setyrei Order V2d.^Dioeeerere. 

Dioacoroa deltoidea. Wall. 

99 aaffittata, Royle. 

99 pentaphyUa, L. 


Htdmel Order 127 .— j^i/i«M.-<Bondl^) 

Uj'ipiiQa iiidica, Kiiiifli. 

Aaplioiloliia clavatiia, lloxli. 

Aftjiamfua mcenioaiia, Willcl. 

99 fUicIiina, Ifam. 

Fiilygoiiaruin iniiltiHonim, All 
99 aibiriitiiiii, Itwl. 

99 vortMlIatnin, AIL 

' PliliareA intcniicdiAi Acli. 

99 Walliclilanni KtJi. 

8 milax inariilatA. Roxb. 

99 olcKana. Wall. 

99 inacniphyllaf Roxb. 

99 ovalKolia. Roxb. 

Pariii |ioly|))iy1la9 Hm. 

Tnllitiiiiiii (luTaniatiitm, Kth* 

Dift|ioriim Pitaniiimf Don. 

99 calcaratum, Don. 


Netttral Order 128 .— itljiMOMiw 


Aliama PlantAfpai L. 

99 reniforme, IVm. 

SacTttarin aagitiifolia, U 

fifaturel Order 120 .— iWialoraM* 


Monoelioria baatata, Prcal. 

JfVa^iiraZ Order t$ 0 ,"^Omtmrfyneeemm 

Cyanoiia axillaria, R. at H, 

99 barbata Don. 

Couimclyna aalioifolia, Roxb. 

., bcnipdeiiaia. L. 

99 oblique, Hum. 

Anoilema lierbaconmt Wall. 


Pfatvral Order 181 .— V^rOMMiab 


Naterml Ord^ 127 .- Liliecem, 


TnUpa atallata. Hook. 

Oagea theaioida^ Filch, 
n eleniMi Wall. . 

a * higania indieat KUi, 
ojdia aarotina. Bafqhb. 
Fiilillaria drr7.oaa9 Dqn. 

» ▼artidl]ata 9 :Bqyla. 
LUinm gigaatauDf Wall. 

Williehiannin, R. at 8. 
napalanae^ Wall. 
ThonwmiaavBi, HL 
voaanm 9 X«. 

Olorioaa attnaibo 9 L. 

Allium Vlcieeialab L. 
WalliahU^Sth. 


OaamiiaraB, Wait 


Jnneoa ooncinnna, Don. 

99 lancoroeloa, Royle. 

99 aaataiioua, L. 

99 biifoniua, L. 

99 effiiaua 9 L. 

99 * IcucanthiMi Don. 

Hmtwml Order 182 .— ilififlaaNa 

Erlocattlon qninqiia»gnlaia,L. 

99 trilobnBi 9 Ham. 

99 aaxaugulaiai L. 

Setyrei Order Ud^^^Cypereum. 


Caiex 

m 

m 


Ti|fd%Ooo^ 
rtoBiaotil, 


mitfabBoot 
nvblfaiim Dob. 
folioaiir&B. 



IflMAl.AYAN niSTHfCTS 


AmtHrul Or^it-r laa.— C^fteracem^ 

(coiirluilcil.) 

Ciircx lonf^ipoji, Dcin. 

„ Moorci'uOii, Kale. 

„ u)o|>ccfirioi«icM. l>on. 

„ \Yalii(*liiaiin, Ptvse. 

neli^ront, Don. 

„ eriioiitji, Ni*cii. 

„ iinciiiouIcA, 

„ v('Hi<'ulow), Hoot. 

,1 niii‘in% Ncofi. 

„ ccMidon^nti, Seen. 

„ twnpiioiiHiH, Hoxli. 
niiyiicho»|Him nnron; Nrra. 

„ \Viillivh{iin:i, Nco*. 

Fiinbrifllyti^ qiiiiii|iinfipilnris Neon. 

•. tlichotomfi, Vahl. 

„ »Htivoli\ Vnlil. 

„ roni|(l.m'ilii, Link. 

8 cii'pu« iiinroMoa, Koxb. 

„ ntViniM, Itorh. 

„ n 1 llcro^atll^l, Fj. 

Ahilpaiirdia ninnostnehva, Vnhi. 
Klcochnris ii 2 ii)» 1 iinn]«, 11. Hr. 

„ n. Hr. 

„ o\'Atn, 11. Ur. 

Itolcpia sctATCA, U. Hr. 

„ Nces. 

„ ftnpinn, 11. Hr. 

„ Uoylti, Nee*. 

RylUnciA monocrpbnb, L. 

„ brcviftfliA, Rottb. 

„ tricepfi, Ncea. 

Sriophorum comoinm, Wall. 

Cyperua pvgniienr, Vahl. 

•• alopi'Citruiilca. Uotfb. 

„ coniprcaana« L.. 

I, niveiia, lietx. 

„ dilTomiFa, L. 

„ Irin, L. 

«i rritiiinbi*, L. 

Mariaeiia )mniecn«t Vahl. 

A^afmnii Order }S4.^0rnminem. 

Oryxa satirn, L., Hicc, tuft fra ted, 

XcA Mara, L., >fnkAt» Hhiita, Imlian 
Comt introduced and chifirafed, 

Co\x l«AchrTinA» L. 
f» giy^antcai Koen. 

MiUnm cthisnm, !«.• introduced. 
rasimlum |)«iliccllAtitin, Ncoa. 

n tciobionlatnm, T 4 . culiicated. 
,, Ror'caiiiim, Nora. 
CoridocMoa Mminlato, Ncct. 
Panieanraanftiiinnlc, Tj. 

,1 eillarr, Hots. 

„ inilinceum, L.| cultirated, 

„ maximum, Jacq. 

ovalifolinm, Poir. 

M tongipea» \V. k a. 

miliare, Lamk. 
veatitum* Keet. 

„ pUcatttm» Roxb. { 


i\a(utatOrdrr 134. ' (tettmiMte (otHitd.) 

Pniiicuni pro^tratimif l«aink. 

„ rc|»oiia, Fi. 

Oplismcnua roloniia. Kill. 

„ ci>m|>o**iiui«, U. k. S. 

„ friiiiiciitacciiai Kuiith,rv/fi« 

rated. 

,, atajLMtiiiiia, Kth. 

8 i‘(.iHa jriaurn, licativ. 

„ italic:!, Kih., nafuralitrd ; ruL 
tfeatrd, 

„ verticil liitn, Henuv. 

1 '^ciiit‘iUiirin Kpicata, 1 . 4 iink, Hnjra, rif/« 
t fraud. 

Pcnniacttim cnichritidca, Rich. 

„ trilt«>niin, Ncea. 

Gymiiotlmx ftaceiiln, Munro. 
Ariinibiiclhi aclotta, Trin. 
blKiroboltia diamlt-a, Heaiiv. 

M clungiitua, R. Br. 

Aprosils An>n, L 
„ cilnita, Trin. 

Milhlenbcrpin aybMticn, Trin. 

„ pcninilntai Kcca. 

„ viriiiiasitnn, Kres. 

PolypoKon littornlia, L. 

Oii 1 atnnprf>st)a l«'pipcjoi, Roth. 
Orthomphinni Uoylci, Keea. 

Fiptathcniin sqniplurac, Munro. 
Alofieriiriia pratesia, L. 

Plilcum nrcnariiimt L. 
rhmpmitcs Roxbunrhll, Kunth. 

Chloria harhata, Swiirta. 

EIcnainc iinlica 

„ C'oracann, Giertn. emit fretted, 

„ vert ici Hat n, Koxh. 

Cj notion Pnctylon, Pera? DAb. 

A vena fatnn^ L. 

M pratcuaia, J^. 

Poa annun, L. 

,, pnitriiai^, Fj. 

,, buMn^^a, 1 .. 

Eragroftla plnnio^a, Link. 

„ L. 

„ vcrtirillata, Ronnv. 

unioloidoa, Ncra. 

„ poa'or’.oa, Hoaiir. 

„ nnn'a*u 1 oa Trin. 

„ tliandra, Koxb. 

McHca rllinta, L. 

Kccleria rriatata, Pera. 

„ phlctoiilca, Pera. 

Dactylia irlomcmta. f.. 

Fcatnca ibiriuaccla, L. 

Broniui aqnarroana, Ij. 
arvenaia, L. 

„ pipnntcii% L. 

Anindinaria falratXi NcM. 

,1 Palcofieri, Kx. 
Thamnoealamiia apathlAorua, Munro, 
BambuM amndinnenn, L. 

Dcndrocalamiit ctrietnav Km. 

Hordcum lifXAaticlioii L.i Jan, Raricyf 
tukieated. 
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Naimral Order (conclU.) 

Jlordeiiiii Tiilj^re, Ti.» €u(( ivied. 

Ulymus aibirloun, L. 
lx»lium speciitsnm, Hiev. 

H temulentum, I4. 

Ti iticiiin vulffarei Yil., (jehfin, AVhcwt, 
€uttirQte*t 

MiiCKitlica l0vi% Kth. 

HottlKclIia cxnltata, L. 

OphiiiriM corymiKwua, Ortn. 

MuiiiaariM grnnubinp, Sw. 

Atidro|>ugoii Uryllnv Ij. 

^ neloularis Ao<i. 

f» iuvohihia, Stcnd. 

,» i)iontaiin8, Uoxb. 

•• iMcliffnunn, 1«. 

Hcteropogrn courorfus. It. A: S. 

99 Ncck I 

Soi'Khuin vulgain.\ rcr^., Jou‘, rultirated. 

„ Mniopoiisp, I.. 

Af ncoiaia l:(}y1ciii)ii««, Kcc« 

Itntrntlicmui inolle. 

1 . InimfoliuMi, Trill, 

n ccliiiin.tuiii, Xco«, 

AiiHllicnim iniinc.'itiini, lioHUi*. 
l'yiiilM){)ugoii l.ifiigcr, l)cnf. 

,f flcxiios«<i. Kee« 

II Martini, 

II S<duEimn1liu% U, 

n Naiflim. I.. 

An(h‘o.«crpm giguiitun, Itrnngn. 
Anthistirifi aru idinncen, Nces. 
ft Aiiathcrn, Nccm. 

„ ficandonff, lioxb. 

Aplmla Ariatntn, L. 

tt gi'iiiciilata, Roxb. 

ImperatH arun«Hiiac(.*n, ('yrill. 
fiaocharum bpontaiicum, *L. 

„ j>rocpninn, Roxb. 

11 ofticinarum, L., Sugarcane 

rulfirafrdt intnuiuccd, 

,1 8am, Roxb. 

y, lilifoiiiiiny Neca. 

£rianthu« R'avL'nnn, Rcanv. 

M ju|ioiiicu’»y Reaov. 


Cryptogama 


Filicee or Ikrn$, 


Woodaia elongate, Ilk. 
yy lanoaoy Hk. 

Diakaonia appendienlatay Wall, 
yy acibniy Wall. 

Davaliia pnlchniy Don. 
yy alrariaata. in. 

y, inneriRy Wall. 

n nodoARy Hk. 

Adiaiitiim InnulRtimiy Bimr.. 

M candatumy L. 

ft C^^loa-Venerift L. 


ar /kf R#— (ointluttcd.) 

Adiaiitum renuslnroy Don. 
Cheilaiitbca Dalbon^ir, fJ!;. 

yy fariiiooR, Kaalf. 

Oiiyoliinm aural umi Kaiilf. 

If japotiieuniy Kunae. 
PcIlcRy caloinelaiuMy link. 

PteriM loiigifolfa, L. 
y» erotic^ L. 

•y final riaiirjlRy Rex. 
y, a(|uilinay L. 

„ Wallicliiaiiay.Agdh. 
Wocxlwardia radieanay Sm. 
Anplcniuiny alteniaiiR, Wall. 

•I vanaiia >lk. and Gr. 

y, viriilioy Jhids. 

Ti ichoniam-ay I.. 

^t planioaiiloy Wall, 

yy fiMiiAMnni, Hcriili. 

„ bulbiferurny KorHf. 

yy iLMiiii folium, IViii. 

„ Kilix fieniinRy Rernh. 

y. l^olypodioidcPy Mett. 

,1 dilalalitm, Wall. 

„ CfiCiilentiiuiy Peral. 

„ CVtcrachy L. 

„ aiiatra'cy Rrack. 

A5:pniiiim anriculaiuni, Siv. 

„ acnlearum. Sw. 

,y ThoniHoiiiy Ilk. 

„ nrirtta*niny Sw. 

„ falcatiim, Sw. 

NcpUrodiuin iinitiiin, It. Hr. 

prtklixum, Hak. 

„ >I>ai>iiin, Don. 

.i mulle, Dp^v. 

,, eu'iitariiiiii. Bale, 

y, polyiiiorphuniy llak 

yy Kilix-ma«, Rich. 

yy COollleallllUy |)i|ll. 

yy ocloraluriiy Rak. 

Oloaiidra Wr 'iichify Ilk. 

y, ncriiformia, Car. 

Pol r podium crubcarenay Walt. 

* II prolifemm. Pn'al. 

y. iiiica*niiiy Coiebr. 

^,y amrcniiin. Wall. 

',y laclinoptia, Wall, 

yy nialar'orloUy Ilk. 

., Inlifhtm. Don. 

„ lingua Sw. 

yy afigmoanm. Sw. 

yy daaiimy Dak. 

„ fl^x^culoanm, Don. 

yy lineare, Tbniib. 

yt normale. Don. 

yy membranRccttin, Doq« 

y, propinqnnm, Wall. 

H juglandifoliam. Don. 

yy quercifolinm. I.. 

yy bimalense. Hook, 

y Iciorhixon, M'alU 

Aeroatiebum Tirent. Wall. 
D^noframtne reaiita, Hk. 



mujlLArAM 9wmcm 




JPiUoti 0 f n t m (oopdd.) 

OjmnoffnuDma Aiidmoiil» B«dd. 
n jftTanieftt Bl. 

n fauifleol»tik Hk. 

M inToliil^ Don. 

Onnandft GUiytonimoftt L. 
SchiKMi 8w. 

LTVodimi^ MMideat,. Sw. 

n j«|mienm, 8w. 

Botrjnobiom dftoeifbllwn, WalL 
^ LviimrlAt fShr. 

M 8w« 


X^f€OpodliM9ftt^ 

ScIaginclUi Jacqaemontli* BpHng^, 
M fleUoea, ^riiifr. 

•» mBalifDUa9,8pcii^ 

Kanilcm qvdrifolia, L. 

{Marmeem, 
dum Tetiefllftta, IlojUb. 
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PLANTS OP KUMAON*/ 


Tiir followiiifr list gives the names of nil plants known to havo 
. been found in Kutnaon, Gnrhwil and tho 

Area unucr notice. 

BUbar^ three of the districts which ui'O iii- 
cludod ill the Commissiotiership of Katnaoa. Plants of the plains 
of India, plants growin^^ in. Tibet, and plants only finind in the 
Independent States of Nepal and Tihri, do not appear in this 
list The words, common, frequent,” and “rare” have l>(‘en 
employed to dimote the comparative occurrence of the various 
s[XHdes ; but as the European stations of Almora, Naini Til, and 
lUnikliot are all situated at a height of between 5,000 and 7,000 
feet above the level of the sea, it will be easily understood that 
plants growing about that level ore more likely to meet an observer’s 
eye than plants which grow cither at a very high, or at a very low 
elevation. Plants which arc marked ‘‘rare” without any locality 
being given, arc those which have been found by former observers, 
but which have never been seen growing witliiu the limits of tho 
division by Colonel Davidson, Mr. Waterfiidd or Dr. Watson. 
In the arrangement of the orders, genera, and species, Hooker's 
* Flora of British India,’ has been followrfl as far as piiblislujd, that 
is to say, to the end of Polf/petalce. W^ith regard to the other groups 
the books chiefly consulted have been Brandis* Forest Flora, 
Madden’s Papers in the Journal of the Asi^ ic Society, Uoyle’s 
Illustrations of Himalayan Botany, C. B. Clarke’s ('omposito; and 
Oominelynaceas, Steudol’s Grasses, and Cyperaccae, Hooker and 
Baker’s Ferns, Mitten’s Mosses. 


Synonyms have rarely been given except where the name 
adopted in the list is different from that given by Royle, Hoyle’s 
Illustrations, published in 1839, is still a standard work on Hima- 
layan Botany, and most of the plants figured 
in it are found in the Coinmissionership of 


lliingcof plants. 


Kumaon. There are, however, in Hoyle’s book a certain number of 
plants which are common near Mussooree, where the book was 
written, but which are not found east of the Alaknanda river, tho 


■ This noiicse and list haabeen prepared for this volume by Mr. W. WaUon, M.D., 
Deputy Sunilary CommisMoner, Almora. 
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boundary botwocn the Kunuioii (*ommi9sionership and the Nuiivo 
iStatc of Tibri. At» ^^xaiuples of these Mimooree plants not found 
in Ktiuiaon may be quoted — 

Dictamnun allniB^ JJefb&ris Li/ciumj Ro$a LyelK^ Sanmla tenera, 
Oentiana Knnvo, Piciwhixti Kurroo, EremoBtaehyi superba* 

On the other hanJ^ the common phalel tree of Eastern Kumaon 
(Baaiia butyracea) is apparently not found at MassooreCi as it is 
not mentioned by Royle as occurring there. The same remark ap- 
plies to the very common and very beautiful Silany tree of Kumaon 
fOlea €tcumitiaia). This tree, conspicuous from its sweet scented 
yellow blossoms, is never alluded to by Hoyle, so that he probably 
never met with it near Mussooree. It is found in Kumaon at all 
elevations from 8,00<) to 7,000 feet. There are fine trees of it at 
Debi Dhdra at a height of 6,800 feet, and at Kapkot at a height of 
3,400 feet. 


The Kumaon Division includes a tnict of country varying much 
in elevation. On the south, the Bhdbar strip along the foot of the 
hills has a mean height of about 1,400 feet, whilst the passes that 
lead into Tibet have an elevation exceeding 18,000 feet. It might 
be expecte<l tliat European forms would be more abundant towards 
these passes than in the Bliabar, and this, on the whole, is the case. 
There are, however, some European plants that are only found at 

low elevations and are never seen above 
Eastera depremion. ^ . mi . i. 

6,000 feet. The most common of these 

are : — Ranunaulua aceleratua^ Garanium molU^ Vermica AnagalliB^ 
and Verbena oficinalis, and it is difficult to assign an adequate 
reason for this phenomenon. AnoAer remarkable fact connected 
with the montane flora is the eastern depression of many Him4r 
layan plants. By this term is understood that plants which occur 
only at high elevations near Simla are found to grow at lower 
elevations at Mussooree and at still lower heights near Naini T4I. 
Tlie following plants may be named as affording examples of 
eastern depression — 


(a) Tbe shrub Ccriaria nepederutiBj which gives its name to the 
station of Mussooree, is said by Boyle not to grow under 
t'iiOOO feet at Mussooree. In Kumaon, however, it 
descends as low as 2.000 feet* 
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(6) Heiniphmyma heterophylUt^ one of the Scrophnhmacfc^f is 
never fount! ut Simla below 10,000 feet, whilst it occurs in 
Kuinaon at 7,000 feet, anti is common there at 8,000 feet, 
(c) Tlie Tiloty oak, Qitercu$ dilatata, is foiinil at Simla about 7,000 
feet, and near Naiiii Ta) it grows abundantly down to 3,000 
feet. 

{d) DipsaeuB Inermia is one of the most common plants at Almora 
(5,500 feet), but is not found towards Simla at elevations 
below 8,000 feet. 

(e) EhhpUzia polyatnchjaj another common Almo^a plant, is 
found in Kuinaon as low down as 4,000 feet, but near 
Simla it is not met with under 7,000 fcc^t. 

(y) Senecio densyiortis and S, rnfinemn^ with auriclod leaves, are 
common all over Kumaon in November as low as 4,000 
feet, but are not found in the neighbourhood of Simla 
under 7,000 feet. 

It does not follow, and is not apparently true, tliat the higher 
limit of these plants follows the same law ns their lower limit, but of 
the existence of the law of eastern depression oT the lower limit of 
Himalayan plants, there can be little doubt. There is no example, 
so far as is known, of the converse, that is to say, of a plant 
confined to the higher ranges in Kumaon and growing at a low 
level near Simla. 

With regard to certain plants being confined to particular rock 
formations, some interesting observations were made by Major 
Madden ; thus he found that Trigotiella gracilis^ Argyrolobium roneiim, 
and Argyrolobium Jlaccidum were confined to limestone rock. 7%^* 
miM aerpyllnmj on the contrary, is only found on micaceous rock 
formations. 


Introduced plnnts. 


One of the roost interesting facts for investigation in the Flora of 
any country is the number of introduced 
plants which have become wild. Of these, 
two may be noticed in Kumaon. The deoddr tree, which is really 
a native of the Him&Iaya west of the Alaknanda, but being a sacred 
tree, it has for many generations been planted round almost every 
Kumaon temple, ^ere are now magnificent groves at Oangolihi^ 
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Loluiglmt., Chninpliawat^ tuicl Bula Jageswar, and there is u tree at 
Wan in Garliwal which » certainly many luiiidrccU of years old. 
Still the deoddr is undoubtedly not indigenous. The other plant is 
weed and is of coinixaratively recent introduction. It is the Erujerou 
comdenJte^ known to the natives as the locust weed, (sallo) because it 
is believed to spring from soil where locusts .luive alighted. This 
pbint is not mentioned by Major Madden, who published his pa{iers 
in the year 1840, and it lias therefore in all [wolmbility made its 
npp^rance since that date. It is now a most common and a most 
tronbiesome weed in cultivated fields. 


Many of the Knmaoii plants arc collected by the villagers and 

sold to herbalists to bo used in itiedccine. The chief marts are 

. , Haldwnni. Barindeo, and Ramnaiirar in 

Itkiigenout dmgs. __ i i ^ i 

Kuiiiaon, and Kotdwara in Garhwal. The 

articles most in demand are tlie frnit of Tmninalia Clichula^ tlie 

roots of C'lircMwm Kifllxtigia tricepsy Pijyet' »ilvaticHmy and the 

various species of aconite ; the bark of Myrlca supida and Cinna-^ 

momutn Tamala ; the rind of the fruit of the pomegranate ; tlie 

powder from Mallotm philippinensisy and the various species of 

chirettay all of which will be noticed hereafter in the diapter on 

^Economic Botany.* 


Dr. Watson desires to record and acknowledge the assistance 
that he has received in the preparation of this list from his friends 
Dr. King, Director of the Royal Botanical Gardens, Calcutta; Colonel 
Davidson, B.E., and Mr. W. Watei*field of the Bengal Civil Sendee. 
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PLANTS OF KUMAON. 

DIVISION L— POLYPETALiB. 


No. 

Seiifliti3c luuiio. 

Vamaealar 

name. 

Note. 

1 

OBOEB 1.--KANUNCULAC 

ClomalU (Chelropoit) NepaulGniis ... 

KM. 

December, near 

1 

„ H moQtano 

Ohontiili ... 

etreama; rare. 
Aprili^ ooiiinion. 

3 

II iMPliollata 

... 

Mays rare. 

4 

,1 (FUromuU) grata 

GliantUll ... 

Common. 

6 

II 1 , Gourlaoa 

... 

Blidbar and ralleyai 

6 

,1 „ piiberula 


October. 

Colonel Davldaon. 

7 

1 , ,, orientalla 

... 

AboTe 10|UUU feet. 

8 

fparrifulU Edgeworth.] 

„ „ nntue 


May. Common. 

9 

,1 II acuniinait ... 

... 

Karo. 

10 

II II ’ cunnata [am* 

Ohantiill ... 

Angnat, Septenibcr. 
Very eomiiton. 

October. Very com- 

n 

plexicaul i 8 velutina and 
graciliSi Kdgcworth.] 

1 , II Buchananiana, 

ObutUII ... 

19 

,1 ,1 grcwinflora ... 


mon. 

Bare. 

13 

Anemone (Erlooeplialua) vitilolia ... 

... 

June and July \ com- 

14 

II (Auemonanthea) obtuailobai 

Kakriya ... 

mon. 

May. Very coiiiniun. 


II [Govaniona and discolor]... 

... 

Abore C/KNl feet. 

16 

„ „ rupeatrii 

... 

Jime. AlKive 10|000, 

18 

II ,1 rirularia 


!««*. ' 
Common. 

17 

II (Omalocarpui) polyantbesi 

... 

Karc, 10|000 feet. 

16 

„ „ clongaU 


»» H 

19 

Thalictriim (1*)i780carpiiin) elegana ... 

... 

H _ 

20 

I, ,1 platycarpuin ... 

... 

Hare. Dadriiiitb. 

91 

II 1, ciiltratiim 

... 

Karo. 

92 

1, Cbtlldonll ... 

... 

n 

23 

„ 1, reni forme [nen- 

... 

Common i high clera- 

24 

rocarp m| Boyle.] 

II II paiiciflorum ... 


tionsi July. 
Frequent. 

25 

II (Kiathalictnim) Piinduannmi 

... 

Common. 

26 

1, II sanlculs formei 


On treea; autumn. 

97 

II II Javanicuiii 

... 

if 

28 

11 II folioloBum 

Tcngli Jari... 

Very com r.on|au;imicr. 

29 

,1 ,1 miniia 

II ... 

Frequent. 

30 

CalUantliemiim cacheniirlaniim 


Above 10,000 feet. 

31 

Adonia BBtIvalia 

•••• 

ft ft 

39 

Banunculua (Uatrachiom) aqnalllii... 

Sbim 

Bhftii Til. 

33 

II (tiecaionia) aeeteratoa ... 

Common up to 4,000 
feet. 

High devatlona. 

34 

„ hlrtanw ... 

■ aa 

36 

„ » diflom ... 

• a* 

36 

„ „ Iwtai 

Dalnlya 

Very oominon* 

37 

„ (BcUmU*) dMoMoe ... 


Hare. 

38 

„ 1, MvaMta ... 

iinwg ••• 1 

Gobubod at low lerela. 
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DIVISION L— POLyPBTALiE-( eoiUinutd ) 


Vo. 

BelontiAe luaif. 

Vernacular 

name. 

Note. 


OKDKB l.—BANUNCULACBA -(concluded). 


30 

Oxygrtphli glacialli 


AboTO 16,000 feci. 

40 

41 

„ polyi^ln ... 

Celthe luUnatrU fUoranlMUi, 


„ 10,000 „ 
Coiiinion. 

40 

Trolliiu aciuUB 


Above iU,U00 fboir 

43 

„ piimiUt 


„ 10,000 ,. 

44 

Itopjrnim grftnillfloiiim ... 


*> ** •> 

45 

Aqiiilegla vulgarlt 

MuiiUa ... 

Common. 

40 

Dolplitnlum daiiiulatnm (jpattclAoruui, 

f» 

47 

„ cvruleiim ... 

... 

Above 16,000 fed. 

48 

„ elatiim 

... 

China hill 8,ouii led. 

49 

„ TtiitUum ... 

... 


80 

,, Cauhniirianuiii 


„ 10,000 „ 

61 

„ AJacU 

MOniia ... 

Naturalised. 

60 

Aooui iiim LyccNstoDiitn ... 

Uiah 

Above 8,000 feet. 

63 

„ paliiiAtiiin . 

... 

It It It 

64 

„ fero* 

... 

„ 10,000 „ 

66 

,, Napelliw 

Alia 

It t» M 

66 

,, hc'tcroph/l'nm 

I.ouo » 

67 

Aetna Mpicata 

... 

Bare. 

68 

‘Cimiclfuga fcBtliia 

BhOnya niadin, 

•t 

60 

Pnonia vinodi 

Young aboaU eaten. 


OBDICR 9.— DILLBNIACKfi. 


1 

Dlllenla Indlca 


Bare. 


ORDKR 3.-MAGNOLIACEiE. 


1 

MIchcUa Klaopa 

1 Bancliampa, 

Common : Drripv.l and 




Uk hi math. 

9 

Hohliandragrandl flora ... 

1 Sllangll ... 

Frequent ; Uagar*. 

3 

t 9 ptopinqua 

• Bindriyaa ... 

Common. 


ORDBB 4.— AKONACRjE. 


1 

PoWaUhiaKorintl [GiutteriaKorinti, 
MHddeii.J 

... 

Swampa. Blubar. 

9 

Anoua aquaiiioia 

Bella 

Ditto „ 

3 

Miliuia velttima 

... 

liarc. 

4 

Sacoopatalttui tomcntoaaui 

Kangri 

Kotdwara. 


ORDER 6.— MENlSrEBUACBA 


1 

Tlnoapora eordifolla 

Quoeulua lanrifollua 

Ourelia 

Common. 

9 

Tilbarapany.i- 

„ about 4,000 


„ Tilloioa 

fitephaaia aiagana ... . ... 

liandkakra. 

fed. 

8 

4 

... 

Bare. 

.6 

M rotimda [RoxbuighlanaJ ... 

OanJara ... 

CrAmon, 

4 

C^MOiptUia Paiaira [ooiiToiviilacea]^ 

PM 

M 








OT THR UOm-WKmtHS TOOVlHcra. 
DIVISION 1.— PDLY VmKl.A\—{roHli,nitd ). 


m 



Sciciitiflc UMue. 


Veniiiriitoi' 

name. 



OUDKU (l.-^>lSlfi«UKUlDKJfi. 

1 HolbslUft UtiloUa ... ... Gqvhia 

... p rtir. angiiatitoria 

1 OcrbcrU (Mahonitt) uepaleatit ... Qop'.tla 

d „ (Eubcrbcria) Tulgarii 

4 ,, ,, uiubellata 

6 „ „ arittata ... Chutra 

• „ „ Lyciiini 

7 ,, ,, aiiutlca ... Kllmora 

6 „ „ Wallicliiaita ... 

9 rotlophylliiin emodi 

ORDER 7.-NYMrHACBJS. 

1 Neliiiubium apecioauoi ... ...1 Kanwdl 


Takuvia ... 
Bhar bh4nd, 
Kiiuda 


ORDER 8.— PAPAVFRACEJE. 

]*apairer dtibiiiiji [glabriiui, Rojrle] ... Ta 

Argeuioiie moxicnaa ... ... Bh 

Mccooopaii acuioata ... ... Kii 

„ lobiiata ... ... I 

,, nipalenaia ... ... , 

Stylophoruin luctucoidea ... 

ORDER 9.- l i:MARiACEJE. 

DIcantra Kciyl«i 
„ acaiidoni 

Corydalia rutsiolla [diplvylla] 

„ cachaiiiirlana ... ... ; 

„ crithiiiifoHa ... 

„ elcguM 

„ Guraiiiana 

„ ranioaa 

„ albirlca [ftllforniii] 

.. eorns.ta ... ... Bli 


11 cbsrophylla ... 

19 ,, iicifoiia 

„ flabetlaU 

14 Fimarin parrlfolia [Vaillaatli] 


Blpitkea 


Kliairiiwa 


ORDER lO.-^^RUClFERiE. 


Trims ARABii>i.i 


I Kastttrtium offleiiiale 
t „ paluitre 

3 niontauiim 

4 Borbarca riilgaria 
6 Arabia glabra 


May, coinmon, 
khel and Binaar. 

Frcquenl, Th4kll and 
Binaar. 

High aleTafcioua. 

Rare. 

C4>inin(m. High ele- 
ratlena. 

Rare. 

Common. 

China hill, Colanal 
Davidaon. 

High elairationa. 


Frequent, BnwiU po- 
kar. 


Common. 

Bhlbar; Introdnoad. 
Above iO,uuo feet 


Bara. 

CoDunen. 

AbjVe 9,000 feet. 
Kara. 

Abore 10,000 feet. 

„ 8,000 .. 

M 1»,000 „ 

Coininon. 

Ver/ eommoD, 
Common, Binaar. 
Above 10,000 feet, 

M M 

Verf oommou. 


PirlyiS hllini. 


CilUiratad. 

Counuoii. 


Fr««|iient. 
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HI}(A'j:.ATAN DI9TB1CTS 


DIVISION 1.— POLYPETAL-®— ( efmihin,d). 









OK TUB ^OUTIl-WmKUK VUOVTVCKS. 

DIV ISIOTJ 1.— V01i\ I'KTMiAV-H i-oHriHMe.l y 


Ml 


No. 


41 


Scieiitiflc na*ne. 


Vcr iMciilar | 
luiine. I 


Note. 


oui)i:k 10. -ciaJCiFKKJK:-(coiiciiii)uii). 

Tiuiii. 

K:\phaiiiia Mtivus ... ... I Mu^i 

OJIDJCU 1 J .- (3A n^.MilDACiCjli. 

Clt'omo [ Polanlsia. Mathlcn] viM'ufvi... ) 

(iyimiiilropHH pcntiphylitt 

Cuppur.v HjiiiuMii [rcir. loucopliyllii] ... I Ultu kaiiiu... 
„ hurriila 

Maerna nrciiaria [Nlebiiliria ol»toti;;i- 
folia, Uoylc, III 1 

OUDEU IS.- KKSUDACK.^:. 

Kctctltt Oiloruta ... I 

ORDKU ia.~-Vl<)LA01fi4fi. 

Violu 1)1 Horn rrcniformiH] 

„ I'uti’inii [ctBHpilosaJ 
,, ililfimu .. 

„ scrpciiH 'V.ill] 

,, kuiiu^varuiKlM 


OUDKll U.-JUXINKJB. 


CochloaiicrmnnH jo^aypi uMi 
Flucouri u lliiiioiitclii ... 

„ Mtpiariu . . 
XyloRma loii;;11oliu ii 


Ktiiilai 


Kalurl 

OHDKU 15 .— ri'rn;.si*ou.vcKji!;. 

... I (jurailinif .. 
OIIDKK 10,— l*OLYGALAC)‘L'K. 


I'itioRporum florilKiinliiin 
„ triocarp'iiii . 


rolyKula tripliyMa[i?lnucciicciiH, Wall!, 

„ crotJilurioi«icH ... 

„ iibyRHinlcsi 

,, iqitii'fa [oligophyllR Wil- 

Ikli] 

„ IKTRfciiriicfolia. . 

,, cliiiitiiHiH, [liothiana, W. 

and A. 

„ iiiidrica [okganR, W all ich], 

OKDKB 17.— CAHYOrijyLLACEilfi. 

TftIfSK SlMiXLA. 

G ypHophi la ccraal ioidca ... 

8a|/cinarU ruccaria 
bilcDf inflate 


Ciiltiirated. 


Common, llluibar and 
TNllcya. 

niialwr and Talleya. 

( * 0111111011 . 
liliniiur. 

Karo. 


Natural if<‘d. 


Coinniou. 

f* 

Kiire 

(Jo union. 

Abovv fool. 


Common, Hliabar. 

I* 

Uarc! 

(Vnunioii, river iMiokti 


C'o imion, niiluinn. 
Vi'fy uouiiiiuii. 

Karr. 

Cmiiiiion up to 4,000 
fivt. 

AiigiiRt, frrqnriit. 

CJo union, Hlialwr, 


Common aboat lo^ooo 
fact. 

Intnxinord. 

Common. 







fllHXl^TAir MOTIUCTS 


DIVISION L—VOLYPKTALM—{ caniinned). 



8elcniifle name. 







YiTnaenlat 

nauic*. 



OUliRB 17.-<;AUY4)i>llLLACi£jlC-(ooiieliiileit>. 
Tiitn B 8i isKSKAt — (cotic! luleil ). 


Silciio coiioiilca 
„ gaHicii . 

„ Falconeriaim 
„ HtnielM'jri 
rnenlMiliiB bHCcifvriui 
Lychiklii niuUicntilU 

,, liilUta, IMIitkwnrih 

„ lialliA [rttubrlntu, Miultlcii], 

Tkidk AiaiNKA*- 

Coraailuni tlnluirlciiiu ... 

„ Tulgaiuiii [tririalc^ Mint- 

den]. 

„ Tlionitonil ... 

Btellarla (Hcblxoetcffititn) crU|ia(a 
[uiouMiipriiiii, I Kill]. 

^ „ ^liciilttlii [iiieitia, 

„ (Malaeliiiiui) a<|iiatica ... 
(Kuetellarlu) media [mono 

ffMt , 

^ M ■oniivcatita 

^ ^ Wetibiana, [Len- 

ooetemma iingua- 
tlfoli«p Walll 

M » lAtifulia. [leucofi- 

teniuia lat.folia, 
Wall]. 

I ^ (LarUrna) loiigiwima ]pa- 
teiiBp Uon]. 

,, (Aileiioneiiia) <lccii:ubeiia. . . 
lA Arenarla (Alalne) loUoaa 

^ (Breuioioiie) fmtncoldea ... 

^ (^Ifiollialla} •erpjlUfulU . . . 

^ oibienlnu 

^ ^Le^ri^lclit) Koloatcoiilcii, 

gnergula armiaia 

^ pcttUiMita [Arenarla Ancui* 

- ^ da,llu5ib.l 

TbIBB rOiTCAMr>’.J6. 

ai Diymarla conUta ... ... I 

Yoljnarpffaoorymlioaa ... ... | 

Obobe It.— itHITULACJCJK. 


ikiminon. 
liiirodficeil. 
iVi I uiun. 
Hare. 


Ytry ni»e. 
Vcr}‘ ccmimoiu 


Hare. 

Vuj cumnioD. 

Knn*. 

Cointiioik 


I *11 ink hail Ta; cotiini^u. 
Very eoniiiKm. 

Karc. lUuipiiii. 


AboTC 11,000 feet. 
i'Niiiklmiida ; coniiiion, 
June. 

Kurc. 

Commun, May A June. 


lUire. 

Jutrodneod. 


ConiniOB. 


1 { Porinlacaoliram 


... ( Lunlja-knlfB, I CouBMb 












OT THE KORTH-WK8TERN rROVlHCES. 


DIVISION l.—FOLYFETALM^(coiUimifJ). 



Sclentifle luiaiie. 


VernacttUr 



ORDER 19.— TAMARISCINEAfi. 

Tainarlz gidhea 
,, diolea 
M/ricaria gormanica 

ORDER 90.— If yPKRlCINK^ 

HTperiouui (AmlroraBmum) cernuimi, Ulua-bciia ... 

„ cardiloliuiii 

„ Ijaiiuaclnoldei 

,, patulum [iirabim, Don]. 

„ (Eiihjijericii i ( perfura- 

tu.u. 

,, elodeoidei ... 


nepauleuM ... ... | 

(Drnihyt) japontcum 
[puailluiu]. 


Bhabar. 

FnN|iicnt,aboTo 10,000 
le«a. 

Fr«qiifnt,abore 1 1»000 
Icei. 


Common. April. 

Rare, KMiniu. 
Frequent abuTO 8,000 
leet. 

Common, bcpiember. 


„ Aiigiiat, and 

SeptenibiT. 

„ Aiigitat, aud 

September. 

TjOw eleeation^. 


ORDER 91.— TERNSTRiEMlACEdi: 

Eiirya acuminata ... ... Deiira 

Actinidia [Troclioatlgma, Maiidcn] 
calloaa. 

Saurauja iicpau'cnaia ... ... Gogina 

Caiuellia tliea ... ... Clia 


I Ciminion 

Bijuhar luid banka o£ 
Sarju. 

Com toon. 

Introdnncit. 


ORDER 99.— DIFrEROCAHURiE. 

Shorea robuatn ... ... I Sal Sikliu ... 

ORDER 93.-MALVACKiE. 

Thibi: 

1 MaWa vcrlicillata ... ... I 

„ aiWeatrii, [iiiauritiaiia, Mud- I TiKdioiii ... 


den]. 

,, rotiiiuiifolia 
„ parvirtura 
Slda rhoiiib'iffdia 
,, cordifoUa 
Abutilon iiolyaodrum ... 

.. indlcuiu 


i Rhoa Kivlaba'I 


Common up to 4,'>00 
feet, Marcli. 


Frequent. 

Gardens and wild. 

Common. 

Up to 9,000 f^t. 
Common. 

Dhd&r anil up to n,ooo 
feet. 


Tube 


Ureiia lobaia 


... I SdJIya Clial- 
I kura. 


Common, banka of 
■trcaina. 







334 


niw/! /.VAii DisTiticn 


DIVISION I— FuLVrETAL J:— ( rmtinued ). 


No. 

Scientiflc name. | 

'iTcTMacnlar ( 
fi^me. 1 

1 

Note. 

10 

ORDKB S3.-MALVACKJE~(c'» 
Tkidk 1Iibi;ici:jb, 
Hibiflcue (Fiircaria) fiircatua 

• 'c 

Introduced. 

11 

„ (Logiinea) lolantlra 

... 

Common. 

IS 

„ (AMmoaclmB) ficiilncna ... 

Huo K&paaya 


la 

„ pnngcns 

H 

14 

„ cancclIatuB 



16 

Thfepcflia lampoa 

Kapuaya ... 


16 

TaiBB Bombacb.*. 

Rydia calycina ... ... I 

Pata 

Common, September. 

17 

Bomlmx mftlabariciii/i [Bombat hep* | 

Semai 

„ Bh'.bar, up 

1 

tapliyilijui, lloxb.] I 

ORDER S4.-STEHCULTAC 

Sterculia urcni 

E^E. 

Ratira 

to 4,800 feet. 

Bhabar. 

S 

„ villoia 

Utlyal 


3 

„ (Firmiana) fulgena [Wal- 

Boilai4 

Cbiiinion. 

4 

lichii, Matluen.j 

Ilelicterca isora 

Maror pbal, 

Bhiibar, May,*Septcin- 

6 

rtGroBpcrmuiu aceri folium 

Miichkunda, 

ber. 

Intro luccd. 

C 

,, lanccofuiiiim fP. aub- 

1 

Bhttbcr. 

7 

crifoliii It, Madden] 
Melochia corchori folia, [Ui^leia cor- 


Up to 4,000 feet. 

8 

chorifolia, Dec.] 

Waltheria indica, [Melochia corcho- 


ti >» 

1 

ri folia, Wall.] 

ORDER 25.— TlLIACELfl 
Grcwia oppoaitifolia ... ... j 

S. 

Bhekla, bhen- 

Common. 

S 

„ tlliirfolia 

gdl. 

Frequent, va'leya. 

3 

„ aHtatica [elaatica, R.ivie, III.] 

Pharaiya ... 

Connnon, cu'tivated. 
Coiikuion. 

4 

„ Biipida [liana, WuilJ 

,, 

6 

,, Bc.abi'opliylla [acleropliylla. 
Wall] 

„ laevigata [didyn a, Ruxb] ... 

Gar bheli ... 

II 

6 

Bhiniul 

, II 

V 

„ polygaia 

... 

Bhdber. 

8 

Triumfetta piloaa [oblongata. Wall] 

Leahwa, ku- 

Common. 

0 

,, rhomlioMea [angulata. 

innriyi*. 

Chat ienra ... 

Up to 4,000 feet. 

10 

Wall] 

CorchoruB raacicuiaria ? 


Introduced. 

11 

^ Acutangulua V 

... 

if 

IS 

Elmocarpua Varoiiua 

Ja'pai 

Rare. 

1 

ORDER SC.-- LINI‘JE. 

Llnnm. iisUatiasimiim ... 
Reinvrardiia trigyna 

Alai 

Introdnocd. 

S 

Pyfcra 

Very oomnMMi« If arch. 

3 

„ tetragyna ... ^ 

... 

Rare. 



OP TIIK NORTINWmRRN PROVIXiiKS, 


m 


DIVISION L— POLYPKTAL^C— ( a^nfiiwcd). 


Selcntillo ninie. 


Vernacular 



ORDER 37.— MALlUGlllACEJIv 

t llipiogc mailabloia 

^ Aapidoptcrya Wnllicliu [Hirosa mi- 
taiiH, Wail]. 


March ; common iip*to 
:i,iNNi feet. 

•Tune : frequent up to 
4,000. 


ORDER 38.- ZYGOPHYLLRA. 


^ Tribiilna terreatrU 


CoDiinon. 


ORDER 33.-OKUANIACi:iE. 


1 Geranium pratcnac 


cniruiiim 

palimtrc ? [graiKiiflorutn, 
Palgewortli] 
Wallichiaiiiiui 

GrcviUcanuni [crioateiuon, 
Don] 
ncpaleiiae 
polyaiithca 
rotiindiloUum 
tuollo 


10 „ Robcriianiim 

11 „ luchluin 

12 „ oeellatiini [bicolor, Roylc, Ankri 
18 Tropasolum majiis 

OxaliB coriiicirata ... ... Chalmor: 

15 „ ac(-to.sc)la 

16 Biophytufii Beoaitirum ... 

17 „ ReinwarcUii... 

18 Impaticna (RrcTicapHiilap) na^aimina, 


I 


(Loiigicnpuiilr Ikiylei oar, 
moRCImta, K«igc. 
I'hcmaoni 

aiilcata igigantca, F<lgc.], 
anip'cxicaii^ia 
acaliricia [trioornia, LimI, 
llamlltoniana, Don], 
hioornnta 
aniphorata ... 
vur iirnbrnaa, Kf1gc,[bi.C0' 
^ lor, Roylc, lib] 
racemoaa 
laxtlloFa 
mlcranthcmum 
brachycentra 
glaoca 


Rare, Palnkanda. 

•» 

,1 Muna Paaa. 

Common, Naini Tal 
anil Rinsar, July. 


Common, U»f, June. 
Rare. 

PcbrVi.'iry. Ranka of 
Oangca up to 1,500 
feet. 

Common. 

common, April, 

fntrorllioed. 

Very common. 

Rare, Pindarl, April. 
Comr.oa op to 4,000 
feet. 

naniena. 

Common. 

13,000 feet. 

Fre^iucnt. 

Rare. 

Common, May, June. 
Rare. 

Common, antamii* 


Frequent. 

Rare? 

Frequent, Muiinier. 

Raie, Dlw&ll. 






m 


tllM.<I.AYAN IMSTAICTS 


DIVISION I.— IHHA'PETAMC— {mrf/W)- 



Seieiitille imnic. 


Vt-ruacttUr 

iianie. 



( KDKK i'AOI'JIC. 

Thiuk 1 UTK^. 


IWimiiiffUaiifiPiiU alhlllo^a, [Huta | VUtijrli&« and Very coon 
ttIblAora, Wall.J | iipaitya gh&a. 

Ta BK ZANTIIOtTU:iK. 

Xantlioxjlum alutinn, [/. huafcUe, | Tlmnr and Common. 


Very cooioion, autuiuii. 


Willi] tejba 

aeantliopniilnm [hoatlle, Simiir 
Wall.] 
oxypliyiintii 
Uii(lritu.;a 


TmIHB TtmOAlJKBB. 

ToddaUa aeiileaU ..-I 

Skimmla [fdiiioiiia, Wall. Anqiie- 
Tllia Dito.] Lattreolo. 

TmiRK AUHANTlEJt. 

Olyooaiiiia pentnpliylla 
Mnrraya exotica 

10 „ (llerMem) Kosnlgii 

11 Clanaena pentapliyllH ... 

If Ciiiiimla aeidiaaiuia [L. crenulata, 
Itoxb] 

19 Citnia medlca 

ear. llmonitm 
14 „ auranihim 

16 Vcronia Klepliantatu 
10 .ASf Ic MarmOloa 


Kliaaeru ... 
NeliAr» kaa- 
luri, giiral 
pata. 


nijaiira 

Jamira 


OBDKR 91.— SIlIABUBEAe. 

Ptcraama qinaiiolitea ... ... 1 

ORDER Si.— OCHNACK.A. 

Oohna pumlla ... | 

ORDER 99.— BURSERACRJB. 

TmnB Aubabtifji. 

BomlllaimaU [thnrifcra, ]U>xb.] I fialMnigar... 

mr, glabra ... ... Gnfai 

QaTitia^Innato ... ... | Kharpat ... 

ORDER 94.-1CEL1ACRJS. 

Ifblla ABidlrachU [Imlica] ... 1 Nim 

M AaailaraehfiiemperYTrenaRoxb^ BeUin 
Hmta Irijiiga, [Slantboxylon cob* 
iiiioldc9,W.RA.] 

OadNiaToolut ... ... Tdn 

Mtiata ... ... Dal 


Rare, Bittlli Jageawar. 

Frequent, Gagar. 
Itare. 


Bhabar nml Talleya. 
Very eomuion. 


Common. 

Very coniiiion. 
Bhabar. 


Rare. 

Bhabar. 


VallejB ; fraqiMBt. 


Intfodueed. Bhibar. 

Bh&bar. 

VallejB. 

Very comuoii. 








TUK SORTH-WKi^TKUN VR<>V\KCRS. 

1>1 VlJilOX I. - 


3a7 


1 

No. 

•NsientiOc name. 

Veriiactiiiir 

Note. 


iiHine. 


imiiKu 


1 

Olax ■caiifleiia 


Hliiiiiar. 

9 

iiaim 


Krii|iieiit. 


1 1 HlDKU .HU. -rLiriNFJI.:. 


1 ; 

riox ilipyrtiia 

1 KaiitlAli 

Very cmnnion. 


„ oilorntii 

i*iir-*kaiila, 

Frei|iieiit. 



var^lMin. 

C\nimoii 

.*1 

„ cxcclmi 

KHiulall 


(»1{|*KM 37. - I KI.ASTHlxi. 



\ 

Kiionymu»Kran«llt1oriift [InccruH. 


Hlit'iiinr, & to .3,000 feet. 

ti 

„ 

Kaitiiri 

1' April. 

n 

,, 0!uliri:itii4 


Bare, 9,000 feet, April. 

4 


. I • 

„ 10,000 

Freqiie.U, April 

r» 

„ cclihiatiiH 


e 

„ (KMidii iiHfjaiVMiicuii, Wall], 


»» 

7 

„ ilumiltuniaiuirt 

Aisnii . . 

r>oniiiion. 

8 

Cclastnia Uoxli') 

Gyii^iKMparlii cufi. fi\lii*<‘riiM rnla. 

Miilka;.ml ‘ 

.''-ui'di. ilium ‘1 al. 

9 


Ka.c. 


liruiiiliK.J 


Co ninon. 

10 

,, IJo>lcana, fO. Kpinoj»u^, 

( f a ;tla>t|nritii. 


l/.in 


Rare. 

11 

toontanu f'.’. •'vii^h'ft*****^**'. 



Lllil J 



19 

KlirolciKtruit u!!*umh'^ [l'o^hiir<r!iii, 

J'^lmuriii jam* 

Ci)-vnioii A white 


W.& A., Nanj^iischo’uiiia, liu.tl*]. 

r a M i a ii d 

Hplil«i fvrde oil this 


Jtlibri 

irce. 

18 

Mioroiropin «lisco^or 


Fri’(|oent. 


OUDKU 3J«.-Hn.VMN.\('K 



1 

Ventilajso calyculnla rmailri^patniin. 

WaUt p i t a, 

i o-iiiiion. 


Koth.J 

kala iHjf 

Ciillivateti. 

9 

Zizyplimi jiijiiHa 

Bail- 

3 

„ iiiiinniiilfiriH 

ff 

.. 

4 

„ viilisnrtM 

»• 

Fritpient up lo o.OOO 

5 

„ oxyphyiia 

«i ••• 


1 

teet. 

6 

„ xylopyru* 

.. 

Rli'li'ir. 

m 

4 

rii#joj*a 

kViIa lA|r 

«> 

Frr«|M<*nt 

S 

Ikrcliemia riorilninila 

9 

„ llavvatTii* 


I* 

liaiiieKhwar. 

10 

KljieKorthii . 


11 

Rhiiiunmi tlahnrliMi-; B ixb ] 

ChatiiA 

Ctiiiimoit, April 

19 

.. piir|»urii» 

Cihont 

Cointnon. 

13 


«* 

14 

„ priHTU i.lieim . . 

.. 

.Maiiit 7.000 feet : on 


liijic*iitoiie. 

lA 

Iltirmia ilitleU 

... 

Hare: ^■•^l^i' uleil 

10 , 

Satfcrvtia oppii^itifolia 

Airlala 

t 'u IIK'.OII. 

17 

Gononid lepfu.tacli.va 

i^aiu .t. 


18 

19 

„ u^xiUmaU 

lifUniM lAllC*CillNtl|« 

... 

Rli ibar 

i Coininun : fallevi. 

1 


•I.) 
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himIlavax mpthh'ts 

PIV I SION rOii V FRTA l.AZ—{<'oi>lhiue<r). 


V9. 


Scleniiflc ntnic. 


! Virnacular 
j name. 


% 

» 

4 

6 

6 

7 

8 
9 

10 

11 

IS 

19 

14 

15 

l« 

17 

18 
19 


OBDKB a#.-AMrELIDF.*. 

VJtti (SlmpHcifoU*) quAaranKuUrli j Harjor* 
[Clwiii edulis]. I 

II repanda [rodca, Hoyle HI.] ! 

I, udnata 
„ i^fcdicellatft 

„ l:.nata 

,, var. nigosa 

„ latlfoUa 

„ yinUera 

„ parvifolla 

rTrifollntae) carnow 
Umpelop.1.. Wight] Ui 
malayana. 

4 diTaricata [tomentoea, W 

and A.] 

„ (Digital.) obt^a .. 

(Podat.) capnolafa {(ab 

■ut acrruUtn, Roxb.] . 

Unceolarla fClMua feml- Panj-pala 
iica. Roxb.] 

Leea (Rlmpllcitolir) macrophylia 
(Pinnat.) alata 
* fiapera 

*1 (Bipinnat.) aambucina 


Piirnin 
Aisinja ... 
Pan-laguU .. 

Barain 

Chappar-tang 

Amila 


Kiirraali 


UBDKR 40.— SAPINDACIsjK. 
Tribk 


• 

7 

8 
9 

10 

11 


19 


Cardloapcrmnm Hal icacnimm 
JBaculna (Pavia) Indira 

Schlelchcra tri jugt 
Saplndna Miihoroaal 

rwr. dctergcna 
fvr. acunilnatna 
AotT (Integrifoll.) oblongnm 

Lrigalnm 

Acer (Trllobat.) penUpomIcum ... 

^ (Qttlnqiielobat*) „„••• 

„ TlUoaum [itefciilaclum Wall?].., 

^ candatuni [pcctinatum Wall.]... j 
•u [cuUra- j 

t Tube Dopobeji. 

! IMonM TifOOlB — — I 

Tube 1ft£UAXti^:iB. 
lIcUaniHua major 


Tankar, pan- 
uri. 

Kumm 

RiU. 


Patangtiya.. 


KUu 


Note 


Bhjbar. 

Rare. 

Frequent ; Bhabar. 
Hare. 

Common, May. 

„ July. 

„ Bhabar. 

WHd? 

Common. 

Uhilbar. 

Common. 

»» 

II 

i» 

lUnibaxrh. 

Frequent 

II 

Common. 

Rare. 


Bh.Miar. 

(k>inmnn. 

Bhabar. 

Hare. 

Corn ’ on. 

'.nmon; enpa arc 
A* vie of the wooil. 

.. - mon. 

Hi’’- .• 

FTeijuiiit. 

8/Mm) fdt ; cups made 
of the wood. 
in,<XM) feet. 

Very common. 


Bare: Bhdbar. 


latfodiKcd. 



tff Tn« VOUTH-WSatCKtl nilOVlKCES. 

DIVISION I.— POLYPBTAL®— 









X XXS 8 SX 


340 


HIMALATAK DISTKinTS 


DIVISION L^POLYPETALM-(coneinued}. 



Solentiio mime. 


Vemaoiiler 



I ORDKH 45. -LKGUMlNOSjK-Cooiitiniicd). 

Tkibs OsKieTKA— (oonduded). 

11 CrotolerU (Gaijrcina ■ c ■ g 1 11 (1 o r e 
[•achjlloldet, Lam]. 

It M (Brect»)ieHc«a ... Gimgri 

It „ (l<riocarp»)tctragmia 

14 ,1 (Trifuliolats) ttieilicagimt, 

16 .. inctttiA 


Common. 

ValleTi, common. 

VcTf ooninum. 
Nnl iiralfgcd. 



Tribk TRm)i.iBtb. 

SKiTlOB DiOITATJB. 

14 Trifolinm pralieiiie 
17 „ repeni 

Parochetug cammunig [oxolidifolia, 
ilojle.] 

SECTION PlmCATAC. 

'frigouelU Kanam-gnecnm 

ti PolycertU [iuciga, Hoyle] 

„ gmcllig 
„ piibegoeng 
„ oomlciilata ... 

„ emodl 
Mcliloliig penrlflon 
„ allMi 

t7 I Medleogo liipolina 

„ 4mtleaUta ••• I 



Tmide Lutiml 


ft I Lotui oomloulaiug 


Tbidb Qalkokjb. 

QyBaopgIg noorellodcg ... 

Indlgmim (Bnhmrldiophore) liniliollB 
„ (PeiiGlfoliolBlm) triloHala 
„ „ Ipita 

„ Q^nltlfdllolatm) liirgnto ... Nini-eekimi, 

M Oerarditna [helerantha, lC6g>gakina... 

W«I 1 . 

„ „ atropurparea ... KiU-iakina, 

gf M piilcWla [arb o- Bakina 

rea, Hoxb]. 

f.* M Dow* 8dili» ... 

tK Wall. 

Coliitaa arlwnaiMM, mn iwpalaaaia, 


40 I Mallettla attrlenlaU [Bobinla maoo- | Oojha 


Ciil titrated ; rare. 

„ common. 
Coniinon» damp ground. 


Gill ti rated. 

t* 

July, on llmegtone. 
Col. fhiTidgon. 
Frequent. 

Col. Daridaon. 
Onlii rated. 
Common. 


Very eoinmon. 


Bhibar. 


Common. 


Very common^ Ifoj. 

Common^ Angnet. 
Very common, llareh. 
Very common. Hay, 
June. 

Above 10,000 feet, 
Jiily,Aiigiiel. 

VTar*'".^ 

Bhdbar. Leareeomd to 
poleonfltb. 

Bhabar. 
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DIVISION I,— POLYPETAL^— (ewUinutti)- 


Vo. 

Scientific nunc. 

Vernacular 

name. 

Note. 


ORDBR 45.— LEGUMINO$.6t~-(conCinii6d). 

Turk Galeokjk (concluded). 


4.n 

Sesbonia vfcjpticca 

Jail 

CultiTated. 

44 

Cartgana pjgmra [Genieta, reralco- 
lor, lloyl^. 

... 

Common aboea 10,000 
Jeet. 

46 

„ Geranliana fCaragana apt- 

noaiaaiii a, Uoylc.] 

D6in4 

I. 6,000 

feet, May. 

4C 

„ poljaeantha ... 

H 

Rare. 

47 

„ breeUpina 

t» ••• 

Common aboTe S,(MX1 
feet. 

48 

craaaicaulia 

... 

II II 18,000 

feet. 

48 

Guldenatsdtia himalaica 

llarod 

1. II lliOOO 

feet. 

O>mmon. 

60 

Aatrogaliia (Pogonophaee) trichocarptia 
raeabanoidea, Roylej). ... 

... 

51 

„ (Pololotna) hoaackioiiica 

... ■ 

ComnlDn. 

6f 

„ (Hypoglottia) himalayaima 

... 

Aboee 10,000 feet. 

68 

„ ^ MatfIdcnUniia 

... 

II II 

64 

„ „ Icncocephnliia 

... 

Common. 

65 

„ (Phaca) chlofwtachya 

... 

N 

66 

„ „ war. tricliocarpoidca Kiir/, 

... 

W. WMcrUcM, Nalnl 
Til. 

57 

„ „ emodl 


Above 10,000 fret. 

68 

„ grarcolena 

... 

Vreqiieut. 

69 

„ (Myobroma) Candollcanna 

aa a 

Above 8,000 feet. 

00 

„ (A^aeantha) polyacanthiia 

Tune IlKDTaiRicjK 

Skctior ExeTirKi.i.ATJB. 

6a0 

Frequent. 

61 

t 

1 

• 

1 

• • • 

Cultivated. 

68 

Leapedeaa (Euleepedeaa) acrf oea . . . 


Common. 

66 

^ „ Gerardlaiia, 

.. 

< 

4 

! 

64 

„ (Osyrambhia) macroatyla. 

... 

Common. 

66 

„ „ erloc«r|w ... 



66 

UedyMran kumaonenae 

t 

Rare ; loand ^ Stra- 
cbey and Winter- 
bottom. 

67 

Zomia diphylla [angoatlfolia, D.C.] 

... 

Common. 

66^ 

Smitbia acnidliTa 

... 

Dhdbar. 


M geminifiora 

... 


70 

„ ellUU 

... 

Common near etreama. 

71 

JEachynoncne indica ... 

SkCTIOK SriPBCLATEJa. 

••• 

ITp to 4,000 tot. 

78 

Umrlnplcia ... 

... 

Common. 

76 

„ crinitn 

... 

II 

74 

„ iMOtw 

... 

M 

76 

„ pmiidlafolia 

... 


76 

Alyalcafpaa (Mlcrocalyeliua) vagi- 

nalii. 

• a. 

COMOMNI to 4fiOO f«et. 

77 

„ (llicroealydme) bn% 

pirnrifoliiia. 

• •• 

i 

M II 
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OnURK 4S— LBlUMlNOBiE-<«»*iaiM4). 
Tmm Hbdvubkai— ( oondadad). 

Bbctiov BnraxiTjB^eottdiided). 

A 1 yilcarinis(MicrocAl 7 ciiiB)rng<Mt»» 1 S a i n d ao 






Ongclnla daibcraioldea [Dalbergla oit* 
JfciaeniU, KozIk ] 

nrtinodiuiii (PhyUodlam) pnlchelluro, 
„ (l*i«ro'oma) triMuctram, 

,, (Bcorpinrui) laxi (forum, 

,, (PoJoaapfdui*) po.fofar- 

ptim. 

^ (DoMinera) florfbundoB! 

[maftidoriitii D. C.l 

1 , oxyphyllum 
[polyctrpnm, Wall.] 

„ „ tiU«fo'iam [nutfifl^ 

Wall.. argcfiU'um 
Wall.] 

,« (Htleroloma) Cangrticuis, 

,, „ latifoUnm ... 

„ M 

,, „ conclnnnm 

[prndiitiflomm, Wall.] 

„ CNfcoWnIa) polycarpwn 

]).C. [anvulatum. Wall.] 
„ (Sagotia) trlflorum 

„ „ mrifloriifn ... 

„ (Vlcuro'obtum) gyrant ... 
„ „ g7rol.;w... 

TainK Vicicai. 


aaainda. 


[mlcropliyllupi, 



Aenia prccatorliia 
„ pulchellua 
Cloer ■ftotlniiDi 
„ Mongartcum [mlc 
Royla.] 

100 vica (ErTUDi) tctraaperma 

101 „ „ hirauta 

loa „ (Cracca) Icncra 


.. .. 

» .. >*>■ • 

^ „ rigldiila ... 

,, (Kiivicia mtira 
Latl^rua (KalathyniB) apliaca 
„ „ aativna 

„ „ apli«tieiia [an 

giilattia, Roylt.] 

(OrUmi) liitena 
Vlaiiin aallTum 
„ arTfnae 


Giincbi rakti, 

f«ago1l-fm1l, 

Ghana 


Knr-koaha ... i 
Cvhora-kolon, | 
Matar ... { 
Klng1a-koaha,i 


Comnioii lo 4^000 fait. 

Up to 4,000 fact, If aich. 

Bhibar. 

Common. 

„ Kaini Til. 
Kara. 

Very oommon, Anguat. 
Common t Biiiaar „ 
Very oommon, July, 


Va’lcya 

Fragiienl. 

Common np lo 7,000 
feet. 


Very common, 
autumn. 

Common. 

Bhibar. 


Bhfbar and Tallcya. 

Cnltivatcd ; Bhfhar. 
About 11,000 feet I 
rare. 

In cnlii rated fldde. 
Frcqarnt i Adirani, 
Avril. 

illKBU-velt; nre. 
OoQimou. 

, Fare. 

Ciilti rated. 

Coomion. 

Coming* 

Fitqiimil. 

Cnitirated. 

Ciilti rated and wild. 














OK TIIK WiKTII-WKsTKMX MIMVISi KS. 

DIVISION I.— l*Ol.YI‘KTALyt:- 


No. Kelentlflc n*me. | N«tr. 


113 

ORDKK4.V- LB(iUMIN()S^:> Ci'oniiiiiifil). 

TkIKK ril.«IIKO|.KilC. 

l^ECTION* OrYCIM-*,. 

Shiiteria Tculita, **nr in%‘o)iicratii ... I 

1 Cniiinioii. 


H wir. U«iiti flora ... 

1 

1 li'are. 

114 

I>ttinaaia TilloM 


i'otiiniim. 

115 

Gljcine aoja [Sojt lii^pida, MotiirliJ 

JtllNt 

Cult! vakil ; V I* r y 

116 

SkCTION KltrTlll|TNk>IB 

Mucuna atropurporea ... 

1 Tliihliika 

Ragtahwar. 

117 

,, pruriaia 

(toiirlitt 

Viillrya ; iDiimion, 

118 

Erythrina liifliea 

Uiingra 

May. 

Fthnmry ; Hhaluir. 

110 

„ rcaupinata 

... 

VrcNiniiit { llaunlliti*:h. 

110 

„ iiibcroaa* 

Uuiigra 

Miircti iiiicl I k’liilNT. 
Marrh, up to 4.iMai 

111 

„ arborcaccna ... 

' II 

feet. 

Aiigiwt, cuiiinioii. 

111 

•SECTION* 

Spathalobiia Roxburgh! i [Hutcapar- 

Maola 

llliftliar. 

113 

vi flora, Koxb.] 

Iliitea frondoaa 

Dliak 

Tp to 4,000 fiTt. 

Nioir Taili Maiiniri 

114 

Butca luperba 


115 

Paeraria tnbcfoaa 

DilU-kaiirl ... 

hill lyocli, iS'iitnii- 
licr. 

Viry romm«>ii, Marrli, 

116 

„ Stracheyi 


April. 

Kiiri* : Kaliiiiniifli, 

117 

1 

j ShiTioK Kui*iiABroi.i-a:. 

Phaaaoliia Tiilgarla ... 1 

ffCt. 

C*iiltivntMl ; llhaliar 

118 

„ trilobiia 

1 Chliiliin 

gunk iia. 

,• llliniMtr. 

in 

uc.*onit!t’ornm . . 

1 Modi 

„ hlialair. 

130 

^ tniingo 

Miiiig 

n not common. 


,, „ iNir railiatiiii . . 

L’nl 

c'ommon. 

131 

„ calciiratiM [curoniiN, Roxl» ] 

fiiiriikh 

„ anil wiki red 

131 

1 Yigna (KtiYijfnai catiang [Itolichoa 

Kiniiah 

and w|i}|<> vnrietlia. 

„ ofininion, three 


aiiiftmiif, Li an.] 

piir. ainnnaia 

I/»biya 

vnrirtidi. 

i« 

133 

,, (Pk'CtropiH) vi'xillata [i*ha- 

Ban- lining ... 

Very common, antiima. 

134 

01*011111 angimtifoiiiia, Wall.] 

Pachyr rhixua angulatua ... 


CiiltiTated 1 mullMir, 

135 

Dollehoa Latl4b 

Shiml 

root edible. 

GarvieriN, ciiltl valeil iip 

136 

M blflonia [onifloriii, D. C.] 

Gahat 

to 7,0fNi feet. 
Cnitivateil up to 3,000 

139 

fakatiii 

Galialiya? ... 

feet. 

Common. 






ni>'nrirr> 


»>l VISION l.-l‘OKVI’KT.\M': 


No. 

Srivntiflo iianu*. 

Vi-riiariiliir 

Xiito. 


iiaiiic*. 


OKDKK 4.->. KKtil'MINoS.K (ninlinwil). , 



TiiiiiK I'lMiiKoi.i: K 



Skituin 



I»8 

AlyliiHia (Alylia) iiiolliH 


( '(iiiininn. 

iriii 

M upiiiliflora 

1 

Ilari*; IhigealiiA iir. 

)44» 

„ fl'iiiilliiiro hp: riiiiiiti 1 


('illinium : HImImr and 


K4Mr:ilMroi<l« n 


outer hit la. 

141 

f« ,« |»hiiyr:ir|»:i. 


Hare. 


('lijiiniiii (tiiriifi 

Arhiir 

Ciillivnlctl : IllkAlinr. 

14» 

Kritwciiiii (‘liiiiftiiM* (('nilaliiria iulN*> 


(‘omiiioii: Siiiiiota hill. 

144 

14A 

roMi, l)uiij '• 

lOiyiii'iioHiu pla‘ii«iik»-i‘iijua 

Sliiiili. pliiV 
narpalii. 

•• 

„ miiiiiiui 

liow elevationa; rare. 

14« 

M hi limit ii»i« 



147 

Flnuiitifitt (i.Mryti liiiiii) Htmliolift'a, 


Very comiiion. 


«• nil. frill 



148 

„ M i’hai.iiiir 


Wnro. 

149 

„ (i'liiiliiriH) ... 

... 

Al low Herat iona. 

19(1 


Hliiitiia 

CiNiinuiii. 


IfCHta [nffiiialala]. 


(.^miinon. 


,• vur, iiima 


161 

„ (liliyiicliuvioitlca) riKUa, 

MimklU ... 

1 

Kill hit* tuber ; com- 
• mou. 


ThIIIK Oil IIKHUII..V. 




Smtiov I 


159 

Dalbcrffin SiMoti 

Sinii 

nimhar aiuT valley a. 

]A.*I 

„ riiiuiHii P 

„ hiiictoinriii IfroiitloMip 


•« •• 

154 


Frequent. 


Koxh. 1 



155 

„ vnliihilia 

nitatin 

Co inoti 

150 

rirronir|*iiii . 


Near Itariiiileo. 


Ski TI0\ (lri'iHt|TIFi»l Itil.AT.lS. 


157 

1*oncamin gltihra ... .. I 

Tit papar . 

RhfiK'ir. April 

158 

IVrrU rohiiatii ... .• I 

IhiiM 

rp !o .'i.iHHi feet 


Tiiiitr S>riit»i;i .1$ 



159 

Sophnra mnlllfi [’l'Uiviir«l«ia iiiollia. | rahir-guni'rip 

Very coninum, Mnrcfi. 


Koyli]. 1 



Thiiik C.«»Airixir.«. 



180 

dNuilpIniA f(iiiihimliiui] IhiuiUicclln, 

Karon j 

C|i to :»,'n)(» f«rt 

181 

M ' [ruiiHrlaimJ piilvhvrriiiiu. 

Krichiia diti- 

(iiiriU-ti. 



rn. 

1 Coniniott. 

189 

„ „ M-piiiriA ... 

Aira 

MO 

Farkinaoniii oculcata 

Wilayatt ki- 

1 IlMrodiiiTd. 

• 


kiir. 


184 

Foiimiftno TCgU 

... 

iicirdviui ; rare. 






•il' iUK NultTIMVKOTKUK PHmVJKiiks. 


bivisioii l.~l>OLYVlilT\LJi - 


No. 

Scivntlflc name. 

Vt-riiacular 

Kole. 


niuiii*. 



«IIU>KB 43.— LKOUHIHda^^vontlnnH). 



Teiiix Camiikac. 



145 

Gutia (Flatiila) Flatiila 

liajbrikali, kl- 

Mnjf JiiiiCf lip to ItdOU 



tota. 

feot. 

146 

n (Senna) oocidontalla 

Ilaniir 

Rh41inr. 

147 

ft Soplioralpiirpnraa.Uoxb], 

M 

II 

164 

H „ Tom 

»» 

Coiiiinoii. 

■m 

ft M aagmlifOlia llanoeolata, 

Sauna, uiak- 

riiltlvateil : lllntbtit. 


Royle.] 

kl. 


170 

n (Failorhcirna) glaiica larbonm- 

... 

Bliabar. 


oiaia, Uoxb. 



171 

tt (Lulorhagma) AImur [cocci- 

llanlr 

Coiiiiituii. 


nca, Wall.l 



174 

ff f, ptimiia ... 

1 Sllpatiya ... 

If 

17S 

^ „ infnioaoidca ... I 

ti 

Very cu'iniani. 

... 

^ „ wr, ilimidiatii ... | 


(Doiiiinon. 

... 

„ pqr. Walllchlana 

ff 

II 


TuiJlfc AMlIKIlllTfCiiS. 



174 

hterfica iiulicu [Joncsia aioka, Iluxb.] 1 Awtli 

Iniroiliicod Sitiihnii, 




Bhnbar. 


Tuiub ISaoiiiniea. 



176 

Danbinia (Dcc,inJra!) racomoia [fiar- 
vitlura Vuhl.] 

... 

1 Up to 5fiMM> fof.4f com* 
inoDt April. 

174 

M ff maiabarica ... 

Amli 

RnrCf October. 

177 

„ (Triandra) rotiiaa [eniargl- 

natat Wall.l 

Kuiidla ... 

Cotiiinoii, Scptciiilicr. 

174 

^ „ Vahlll 

Main 

noniinoii, April, 

Dli&bar luid vallcya, 

174 

It ft pnrpnrca ... 

Klioirwal ... 




October. 

140 

„ (Pcntaiidra) rarlcgola 

1 

Comiiiuiif April. 

... 

„ var, candidat ... 

1 

fi 


TufUfi Mimobum, 



141 

Bntada oeandcM 

... 

Rare. 

144 

Parkla blglanduloaa 

... 

CiiltlvaiuJ ; lilialMir. 

149 

Leacmaglauca [Acacia frondoaa,... 

... 

Common, vnllcyKt J 11 I 7 . 


D. C.] 

Lajwniiil 

144 

Mimoaa piidlca 

Nainralixodt Bhabar. 

14J 

„ rublcaalia [octondnif Roxb.], 

Tube AcAGmas. 

Agfa 

Aiigu'it ; coiiioion ii|# 
4,u(iu feet. 

140 

Aoacia (Olubiferai!) Farncalana ... 

WiUyuti 

Bliabor and rolleyi. 


babiil. 


147 

„ „ araltlea 

UuliAl 

If 

144 

„ „ eburpaa 

Blica 

Banka of atreaaia. 

140 

M CSpicalac) Caloehu •.. 

Khair 

Very oomroon; Bliabar. 

140 

M ft moJeata 

i’btlat 

Baro^ Bli&bar. 

191 

M .. Icnticularla ... 

Khoin 

Bamidco. 

144 

149 

tf (VttlgnrcN>c(mciniii^ragatatD.CL 
M If lutala [Cmat Llmi.j 

Baii-rttlia ... 
Kairat 

Bh&bar. 

Very comimm, Bliabar. 

194 

„ „ pcmiata 

Agla 

fi ii 


If 










HnitAVAV DISmieTB 
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OBDSB «.--MGOimwaa (woe»wM>, 
T^sbIkoijl 


196 Albinl9(MalUf9ltdlalM)LMek ... I Tk&tl htlrfi 


odorAttM|ma 
Mr. nolllt 
ptoom 
JuIIMmIb 


Bftfo 
L4l tirit 


M » iiipiiiftte rsoutii- 

iftBft. Wall, 
too H' Piodloliolataa) luelda 
901 PltlMMloblam (Ungaliaall) daloa ... 

909 m ClTpaaiia) biffmlBimi Ka^lon ... , 

ORDER 4«.-^R08ACSJB. 


ConmoBv Aprils 
BhAbar» April, Jmml 

•t 

ifioo fool. 

Up to 4|000 faol. 
Map. 

BhteT, April. 
OaidcBi, mAlMr. 

Uplo9^l9il,AprlL 


Taiaa PamsiMM, 


I Pnmiia (AippidahM) paialca 
t „ (Arminlafla) anMnlaea 

a „ (Owam) arium 

^ m Jaoqa cm o n ttI 

M M Piiddiim 


diiiini and 
laiddfa. 


Padam popa 


CalllTaladiTaipc 


ColllTBtodaplaa^ 



M (Riipnniiia) ocNomiBili aar., Bhollja b a - 

dMoitiaiMr. ddn. 

" " Z 

dai Wall]. 

11 Prinaapla oillla ... ... B9U% Jbablla, 

Ttama 8raM. 

SpInM (Ulmaria) Tcatlta [KanlMbal- 
losLIndlcp. 

• Wall]. 

. (floitafU) MtblfoUa [Uodkir DlNaiTCU ... 
nd Wall.] 

. (OhaiMdijra) htfa ... JUr 

^ IP Tacriatfalta ••• aaa 


Bank B%a. 

worth. 

Viip oommoB, NovHi* 
Cattli«iad< Almam.' 


Aboat 


AbofraAlOMiHA 

N lOAOOlMA 
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WVISION 1.— I'Ol.YPKTAIiiK~(Ww«f«0. 








niMALAYAK nfRTfirrTS 


DIVISION I.— P< >LYrETATi/E- 



Sciciitiflr finme. 


Vcmaeiilnr 



mmii 40 .— K 4 » 8 ACKiK-(rotit<iiiiCil). 

Tnini-: VoTKNTihK m — (concliulci') 
I’otcntinn (UiipotPiitillii) mnUUltUi ... 

„ „ «Tir<‘rt 

„ „ IIOpilllMIHlM 

„ nn?yr»»pUynii ... 

„ ffiif, nirtwim* 


„ ^ Kloiiiiima ... 

„ >, Biipinii ... I 

THriii-: PiiTKHrFiic. 
Agrlmoiila Eui«Atoriiiiu 

TiiinK K 0 F 1 .S. 

Kota (Klciitlicrottyloi') iiiaerophytia, | 

„ „ Wcb!)laini ... 

„ H tcrlc^a [tetrnpe* 

tiiln, Kuylc.] 

„ (Syttyloc) niotchiita riiruiiuiiifi, 

Wani. 


Tnin>: roMi-.ffi. 


Cydoiiia vnlgarit 

£riolM>tryA jii|ioiucti 
Pyriii (Mttliit) malim 


baccatA ... 


Loqiuit 

Seb 

Bnii mchnl 
Nnithp»ti 


»i (Kiipynit) comniiinhi ... Nnithp»ti ... 

„ „ PuAhiu [rArioluKi, Mf'luil 

Wall]. 

,• „ kuiujumi „ 

I, (Aria) laiuit» ... ... Gulioii 

n i« TCiitir:i .. ... M;iiiU 

„ (Sorbut) Aiiviiparlfi 

n «« folioloiui SnKnhnUa... 

WaUl. 

Stran viDtia glaiicctrciifi [Phot infn «ln- G 11 riu o li a I, 
bi% MiuUtvnJ. tiiiul. 

Cratngiw OxyncniKUlin ... 

„ onimhitii ... ... Giiig.arii ... 

Cotoiicatlor (PlAiiifoliti) bioiUAri«> ... Kniit, roit ... 


Jlaw.NitlpaMi, 
fc i. 

Knre, high olcvaiioiiF 
C 011 U 11011 . 

I Hare. 

Conimoo. 

; Uarc. hipli eleva- 
I tioiiR. 

I Coninioii. 


Coinnioii, June-, July. 


Fri‘«picnt ; Chiiin and 
nintar. 

AIkifc 8,t)Oo tVet, eoni' 
moil. 


Very coiniiion ; May' 
June. 


CiiUivntcHl np to 5,000 
feet. 

llh5bnr. 

„ ami |ierhapi9 
wild 

Com on t RoniotimC' 
cttitivatod. 
CiiltlT.ated. 

Very eoinmon. 

Connnon. 

Altovo 8,tHN» feet, com- 
mon. 

Coiiiiiioii. 

Above feet. 

I „ feet, very 

I COIIIIIIOII 

Very coinmon about 
fwt. 

Ciiltivati'il ; rare. 

Very oomnion. 
Coiniium. Walking 

Rticka inatle of tlin 
anoil. 







OF THE NORTn-VMXTR&tl I'ROVIKCKS. 

DIVISION 1 . - VOLYmXL . ll -(«> nttRH « l ^ 



Sciontiflc name. 


OK 1 >KU 4C.->-liOSACEL£- (coQcluactl). 

Till II lV»i I <K ( coiigI lidcl ). 

76 Cot<inoii«U;r(i*lanifulift')uciimiiiata ... lUiw, roia 

V7 ,, ,, iiiiiUiHora ... 

76 ,, ,, uiinminlaria... 

7U „ (UifGiir vi folia) inicropliyl- Gari 

111 . 

6a tlivinifoUa ... „ 

6) j, ,, liiixifoUa ... »» 

OKDKK 47.— SAXlFUAGACEif:. 
Tuihk Saxifiuoia. 

^ AttilbGriviilaria[SpirflD.ibaiiKiin,WiillJ, 

6 SaxlfniKa (Nq'liropliylluni) alonto- 
pliyila. 

6 „ (llircuUifi) palpGbruta 

4 „ , Biifrinoiaca ... 

6 „ „ (Uviraifolia ... 

6 „ (K«»rttphiliO micrniitha ... 

7 p (Microphyllii) inihricatii 

6 „ (Spiniila8a>) briichypoda... 

9 P p flmbrinta ... ... 

10 „ ,, fliica tlia 


p (FlagcUnres) Druiioniana, 

p (Bergenia ligulnta 
P p ltd/ ciliiiti,Koylc 

Cliryiiofipleniuni (OpiKMiitifulia) nqial- 

fllHC . 

p p var, ■iilcAtnni, 

p p trlclioii]iiTir.ii!iu 

p (Altcrnifolia) tenclliim ... 

rarnAMla iiuhicola 

TaiOK llYORAKGEJS. 

Ilyilrangca (Trtmeator) altlBBiroa ... | 

„ p aqicrn ... 

p p (Coroiuit»)vcf- 

tlto. 

DevUia eorymboM 

p •taniima 
mncraiitha 

riiilaacIpfiiiB coronariua, var, Couitii- 
Matia. 


SKphora 


Common. Walk I n g 
BtickA nuulo of llio 
wood 

Hare : NiU paM. 
Oolonel Daridaon. 
Very cumiiiou crery- 
where. 

! Common. 


Common. 

AboTc iOfOOO led. 

llaret fonnd nmrlik- 
lam at I3,CNI0 ltd. 

M 10,000 n 

p 10,000 p 

I9,000 p 

p 10,1)00 p 

p 11,000 p 

p 10,000 p Pin- 
dar! . 

China peak. 

March ; rery eommon. 
Veryoomuion. 

I Common. 


Near KoilAr fCanta. 
Ommon. 


Dbdjhata 


nukyal, dha- 
niynli. 


Frequent. 


May, common, high 
elcvationa. 

May, re ly eommoa. 

May, rare. 

June, frequent at high 
dceatlona. W4n. 


Tifiut 


Itnt nutmio 


Gnrkath 


Commoo at low dcra- 
tlona. 





IIIUXLAYAK niHTRiriV 


.•wo 


DIVISION I.— rOLYPETALJS— 









or THK NORTR-WKftTRHX PROVINCKS. 


m 


DIVISION I.— POLYPETAL^(«wft*i.i#<v/). 


Seicntiie mum. 


VernMulur 


1 OUDBK 51.— OOMBRfiTACE^ 


TkTRB COMBBIETlCJi 



Tcftninalia (GaUppa) Meiica 

BcJiara 

Fraqnanti Oanai, 

„ » CiMbaU 

Har, liariro. 

March. 

Common up to 5,00(i 

M (Fcntaptera) Arjuna [gla* 

8.j 

feet, April, Ma/. 
Bli&bar, April, May. 

bra, RoibJ. 



„ M tomcnUiaa ... 


Common np to 4,CM10 

Anoir^tMai latlfollaB 

Udkla 

feet, April. 

„ outer range. 

Ck)mbfe(iim (Polrrea) decandnin ... 

... 

„ Pcb., Marr:h. 

„ (Xuoombretum) nanuia... 

Phanija ... 

• «a 

Bliiiiar; very rf>miiicin. 

Qttiaqiialia indlca 

Marvh, April. 

„ g«r.«eiw. 

ORDBB SS.— MTRTACEJE. 


Tbibb Lbftospbbmbjb. 



Eocalfpiua obllqiia 

String/ bark. 

Iniroibioe*!. 

„ globulua 

Bluegtim ... 


Tbibb Ktbtbji. 



Pildinm OujarB 

Amrud 

Introduced. 

Mjrtiia eoinmiuiiB 

WiU/ati 

Cultivated, up tj 8,000 

mendhi. 

feet. 

Bogenla (JamboiB) Jamboi 

Onlab jiman, 

Cultivated ; Dh&bar. 

•t (Sjsjgiiun) operculata 

„ „ jambolana 

R&i „ 

Bhiibar. 

J&man. 

! „ and vallgya. 

Tbibb BABiuiioTOiricjB. 



Barringtotiia acutBngola 

... 

Banks of atreama i 

Gareja herbaeca 


Bh&bar. 

Bhihar, March. 

„ arboraa 

Kiimbii 

•» n 

OBDBK SS.— 1CBLA8TOMACKA. 


Oibaekfa chlncnaii [■iigiiBtlibla,I)im]. I 

Kukar-makri, 

Frequent, aiitnmn. 

„ atellata ... ... ' 


Common „ 

ORDBB 54.— LTTHRACRS. 


Tbibb Ammaiibiba 



Ammannla (Bolala) pcploldai 


Rare. In damp plaoea. 

M w rolmidl folia ... 

Darmi/a ... 

Very oommon „ 

,, (Bnarnmaiiiila) aalieifolia^ 

... 

Bhibar awaoipa, and 

„ n WDCgBlMMil, 


up to 4,000 feet. 
Frequent np to 5,000 



feet. 








1I1N.ILAVAX msTItUn'H 


I a V i.~roliYPETA 



Nck'iitinc name. 


Veniociilar 

name. 



OUDEK r>4.- LYTIlUACi«l<1j; (coiichvluil). 
Trtiiu Lttjirkjb. 

A Won(lfor«ita florilmndn [Grialcn tu- DhnI 
mctOMi, Boxb.] 

6 Lnwgonianlhn ... ... Mcndhl 

7 LrigrtBlrcDinla (VdtiKiO Oitibahnr ... 

tt ^ ,, parviflura ... Dlianra 

9 „ (Adanilx^) Flos-llc^ins, Jaral 

10 Punica Granat .in ... ... I Dftnm 


OBDRR SS.—ONAGBACB^. 
Sbcxion Por.rsrKRXKiR. 

1 EpHobiiini (Clmiraeneriiini) anffiisth 
foHiim. 

9 „ „ Inti foliiiin .. 

9 „ (Xijaimiicliiuo) hirantuni^ 

4 ,, „ roHciim 

A „ ., tctru(?oniiiii... 

€ „ „ laxitni, BoylC) 

7 Acnotliera Tooea 

8 „ noctnrna 

9 „ grandiilora ... 

SeCTUIK OMQflSPISIOfA. 

10 Circm Intctlana [repcna, Wall] ... I 

„ alpina [inleriiiedia, Wall] ... I 


OBDKR A8.-SAMTDACEL£. 


Caaearla graTtolciia 
M (omcnUiM 


OBDKR A7.— PASSIFLOBACIUE. 
PaMiflora, apecica ... ... 1 

ORDBB A8.— CUCUBBITACEJE. 
Bxctiuk SionaTurEU. 


1 IMeboaantlwapalinata ... 
t ,, encmncrina 

8 • H angnina ... 

4 ITerpeCoapemiiiin caudigemm 
A LagSnarla Tulgtrla 


Very common, April. 

Common gardens. 
Aiignst, common, 
gardens. 

Very common, Bhiibar. 
Hare. Gardens. 

Very com . on up to 
5,CHM) feet. 


Freqncnt. 

High elerations. 
Common. 

Blnoi Tal. 

Nalni m 

Naturalised. 


Cblla,chi I- 
ra. 


Common. 


Fruit oaed topolaon 
flah. 


I IndrAyan ... 

Chichi^ ... 

Laolrailankl, 

tiiniri. 


Cultlrated. 


Common. 

Bh&bar. 

ColtiTatorl. 

Bare. 

Cttltirated. 


UUbL «gyptiaea rpenfeemlra, Rozb.] Ghla toral . 
_ aeutaMla [triandjra] ... | Toral 
cerllcia 


a I Bmiacaaa 


.triandjra] 


9 I MmniMriUca Charantia 


Toral 

BkaJa, petba, 
kumhra. 
Karda 






tiF rnS NARTH-AVRATKUH FBuVlKCHI. 




DIVISION I,— POLYPBTALa3-(rt«/M««0- 


Ko. 

ScliittiSc nitnie. 

Vpninoular 

name. 

Note. 


CIRDSU o8.--C^C8JmTACKJK^-(concIi^^^ 



SKOnOR K|OMATOrKltJB«<OOnGllldHl). 


n 

Momordlea (iioica 


Krenuont. 

11 

CiicuiiiiB trigoniit 

Airalii 

Cum moil. 


„ Melo [utiJiMlmiiB, Boxb.]... 

Kakri 

Cultivated. 

fS 

,, MtiTlUl 

Knkrl, klnra» 


H 

Citnilliif ColoejritthU 

Tarbu/4i 

Wild and ciillivutril. 

15 

„ TOlRiri* 

»> 

Cnltivatod. 

M 

OcphalaiMlrt Indica [Coocinia indioa, 
W.andA.]. 

Kiindcru ... 

Dh&bar. 

17 

Cncnrblla maxima 

Kadu 

CuItiTatod. 


Hkctiom OsTiiuri'.i.'ja. 



18 

Biyioiila ladnlfliia 

■ • 

Common. 

18 

Hiikfa icabrcila 

... 


80 

SSchBcria umbcllata 

Cjwala-kakr^ 



„ Ofir. hetuilciiaia 


*1 

81 

Maloihrla odoraU 

... 

Karp. 

St 

ICdgarla darjccUiiKcnala ... 



S8 

Oynoatomraa podata ... 

••t 

9f 


OBOKU 58.— HRQONIACKA. 


1 

Begonia (KnewbeckU) plctu 

• •• 

Common, autumn. 

S 

M (Trllobaria) amana [Uflella, 

••a 

fi H 


Don.]. 




OKDKR 50.— DAT18CACXy& 


1 

Dailooa Caanabina 

Bkang-Jala... 

Gornmon. 


OBDEB Ol.-CACTACRjEw 


1 

OniatU DIIICBil ... ••• 1 

Inirvidiieod. Common 



' 

up to 0,<iuu foot. 


ORDKR <B.-noon>iuK. 


1 

Mantlicma crjatallina 

... 

UliUmr. 

s 

, IMtttMilm 

... 

99 

8 

llollafo atrm 

... 

Cmnnicitt. 


OBUB 08.— UMBBLLllflCKJB. 



tanw llKSHMiAnM. 


1 

t 

... 

« ntaBdUolU 


CoMunon. 

Rare. 

8 


• •m 

Bb&har. 

4 

Bmiimila mm§m [data, Don.] 


Coimnoii, June, BliiJ- 
bmtf. 


45 
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fllMlLAVAV MRTRirrS 


DI V rSlON 1.— POIi YPETAliiK-(rt»ii/m?/AO- 


No. 

ScionliOc luuiic. 

Vemocular 

name. 

Note. 

A 

OUDBR 69.-UMBKIXIVK1Cj7£--<< 

SbCVIOM liAri.OSTC 

Thibk 

ViCBtU ooollfolim 

MMidoilid). 

IM. 

Khali I'iiidari, Mae. 

A 

M 8l«wArill 


llare« («arliwal. 

7 

Btipleuruitt Uiicoolatiini 

... 

i*oiiuiHiiia JimCf Daiij 

S 

H Condollii 


bN|(r. 

Above 8,1100 feel. 

« 

M dtvrmi folium 


at 7»lWO It 

10 

„ fnlitNCitiii, 0'ir. innrottiaU, 


Kaiiii Tal, eoiiiuion. 

n 

•a longlpauU* ... 


AUkve 8,000 ivt%. 

11 

,a Uniai* 

... 

('oiuiiiou. 

11 

Caniin (Globrv) Tiinn ... 

... 

Karo. 

14 

H (ilitfpiUjp) Uuxbiitchittiiuni ... 


CaHU’Ateil. 

16 

a, „ MkCtllifultUIII 

... 

AliU4»ra, common. 

14 

VitapiiielU (Glabrie> achillcifolU . . . 

... 

Coukicou. 

17 

aa [llcutCTHa I'AlfKW.J IlCUitti- 

••• 

Niiikii Tala coDimon. 

10 

9619. 

„ [AoroneiuiiaKilRw.] tciiem... 

••• 

Nalni TAia on ookOa 

19 

•a (riipiUoMe ilivcniifoUii tri- 

PliMijAri ... 

roniiiioii. 

Very common. 

10 

ioiittoa Wall. 

,a tf fcitr«cbc3’i 


Karr; liaiika of Dheiili. 

91 

„ ,a CSVtpilUMI 

... 


19 

Oimorrltlfui CUytoui [birn, Hoyle] ... 

... 

Fni|iient. 

19 

Cliieroiilgrliuiii villowtiiii ... 

... 

ft 

i 

„ rcHUfiiitn ... 

... 

Hire. 

94 

ThIBK BkOKM .XliJM. 

Snell inlobiim ... ... | 


Hare ; Nitl ond Milan. 

16 

FienicitliiDi Tulfiirc [iMiiiiiioriuiiia ' 

Sonf ... 

Cultivated. 

14 

Roxb.] 

JGuBiiiho tlolonifero 


Low clcrationaa com- 

t7 

Lifuilicttiii mofifiiMiliini 


mon. 

NainI TAIa eommoii. 

98 

at elotuiu [Cortio clotOa 


ft ff 

19 

Kdfrw.] 

Selinvin Umiiifolinm rSelimmi On* 


Common. 

•0 

doltila Ktlicw.] 

aa roglnitum [CortU rigiuo* 


Frequeni. 


o.*.SEa 

i 


09 

r|funM<pcrmiim[H7BiciiolcDaa D.C.3 


High elerationa. 

OJ 

OOTOnlOBIIBI. 

•» t» 

aeo 

f| 

94 

Goadollii. 

„ anffHeoldn a. 

• •• 

Raie 1 Bdlam riitra 

A6* 

„ dnUHiim ar 


11,600 fnt. 
Freoneni. 

M 

aa olelloliiin ^a 


JUfe t Milam glacier. 

07 

at dcMiflonim ,, 

... 

High eleraliona. 







or Tilt KonTii-WBiiTtnv r&oviMCts. 
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DIVISION I.— POLYPKTAL^(«»»if/M./«/). 


K«. 

Scicntiilc asms. 

Vernacular 

name. 

Kola. 


OBDBU n.— UMBBLLIFKRA-Cooiieliided). 



Skction JIapijoctoijm— ( eoncliiricd). 



Tubs Pkockdanejc. 



as 

Pcuooilauum gntvcolent (Ancthnni 

Sea 

Cultivated. 


■oira« Boxb.] 



dd 

„ DliAim 

... 

Up to 4,000 feet. 

so 

HcrtcIcBfii BriinonU 

... 

lUre. 

41 

„ CMorllcana ... 


Common. 

4a 

acpaicnae ... 

... 

Frequent. 


SuCTfiiS DlPI. KT(jt.«. 



4a 

Gorismlruni aatimin 

Dhanijra ... 

CitUlTated. 

44 

Daiicua (larou 

•9 

45 

Caucalia Anthrlaciu 

... 

Very connoB. 


OBDSR Ai.— AUALIACKiB. 



Siscrio!« Imbbioatjm. 



1 

Andis eiaalfolis 


Rare. 

9 

„ cachemirica [Pansx trlplnna* 
fciiin. Wall.] 

• •• 

Piiidarl» aiitiima. 

1 

9 

4 

PonUpaiiax paraaitienm 

,, LeBctienanUil, Mr. iim* 

beilaUiiB [Hedera fragrana, Doa.] 
[Paiiaz brQugtiiii, Wall.] 

Kotaamal ... 

Up to 7/tOO feat. 

n 


SieCriON FALfATM. 



6 

Beptaptainim ImpreMOt [tamnito- 

... 

Common. 


■UBD^ Dob.] 


Rare. 

6 

^ datum ... 

... 

7 

M TmiiloMni [llcdcn 

tmbintluMM. Wall.] 

i *** 

Up to S,000 feat. 

Low elcvatlona^ Ko 
vember. 

• 

9 

HatoropaiiBX fngiana [Panax fia. 

wcullfotia 

1 Binda 


ORDER OORNACEA 


1 

Alaaglttai Lamarekll riiaxapataluiD^ 
Boxd., doaapetalBiB, Wigktl. 

Marlui bigonldfdla 

OoTBiia iiiaero|ib7lla ... 

M oMsiiga 
„ nerxoaa, Rojrlo 

^ capilati [BcDthaniia f ragi fvr a], 

... 

Bbibar, vara. March. 

f 

5 f 
4 

6 
€ 

TVimri 

Kigahl ... 

Batnaura ... 

Bigeawar, Map. 

Commoo,' Map. 
Frequent, September. 
Bare. 

Common. Fruit edible, 

fummer. 






mui(LAYA9 murniw 


DIVISION II.— MONOPETALA’. 
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DIVISION II.— MONOPETALiE— ( ). 


No. 

1 

Sciultific iioniv. 

Vt-rnociilar 

name. 

Note. 

l!l 

( IRDBJt « — UUUl ACK..K— (i-oncimicil). 

TiHUK GAHJ)K.\2.«lfi. 

Oordmia tiirsiilu [loiiKiEidim, Mail- i 'Jlitmola 

llhftliiir. 

W 

den.]. 

,, latifolia 

riutlahi ... 

•t 


Kaud ia tetraiipcriiia 

ISliuiiyu Kin* 

Very coniiiion. 

22 

23 

,, diiinc'toriiiii 

fftir 11 a 11 d 
Darn prari. 
Mainplial ... 

Uliabar. 


„ nliKinuHa 

riiiiUlii. ... 

tf 

24 

TltlflK K\OXliK. 

Kiioxlii molliH 

... 

h'tainvnt. 

25 

TniiiK Ixoiti M. 

Piivctta tomciitofia [ixoru toincntofia, 

rtklora 

(kminion. 

2G 

Koxb ]. 

Colfou bvngaicnaifl. 

Kutli jalii . . 

Krc<|ni‘nt, Mnroh. 

27 

TiIIIIK i'ASOlvHIJK. 

Ilundltonlu Bcabra, Dec. [aiiuveokiis, 

«lo^iya-p:idera, 

('omnioti, Novcmlic'r. 

28 

var. aiiiria, Wall.] 

Leptoilerinis lunccoluta ... 

railcTa 

Very cuminun, aiimincr. 

20 

Triok »Si*KiJiiAo<iCf.aii. 
Spcrmacoco articularia ... 


CiDiinioii. 

30 

„ laaiocurpu fa t r i c t % 

... 

9f 

31 

lioxb] 

Taiuh Gamack.*. 

Unbia cordlfolia 

M&jctlil 

Common. 

32 

„ nervouLg B»1ge. ... 



Hare; Gangoll brMjrc. 

33 

„ MonJIata 

* 

Karo. 

34 

„ alata 


ff 

36 

Oalinm aaporifoliani 

KuH 

Common. 

ro 

H alegana 


•1 

37 

Hamllionll [G. latifolinni, 

9f 

Frequent. 

36 

1)00.1 

„ £iHlflorom [0. cilia torn, 

ft ••• 

,, Diiiaar. 

3D 

Don.] 

„ aparino. ... ' 

ft ■ • 

Introdueod. 

4!) 

aapcruloidcy Kdiiv.> rtricorne, Dr. . 

>1 

Very com ^lon ; above 

f 

King.] • 

OKDBU VALkUIAMCdi. 

iu,ouu fcia. 

1 ( KanloBtocliyi ffrandillora ... { 

... 

Rare. 

» 1 

Valeriana Walliehil ... 

Slia'iil 

Frufiieiit. 

3 1 

„ llartiwickii fV. <>|atn, Ikm.] 

f 

Cum on. 

*\ 

», litieni 

»« .*• 

PrtHiueiii. 








RfXXurAX DISTRICTS 


DIVISION II.— MONOPETAK*:-( conlmwd). 


No. 

Scientiflc name. 

Varaacular 

naina. 

Note. 


1 ORDER 4 .— DIPSACFAC. 


1 

MoriiiA WalllchlRoa [bro r 1 fl o r a » 

... 

ComiiMiii. 


Klee.?] 



9 

„ loiiKifolia 

... 

Ab»T« 10,000 fMt 

9 

Dipsaciia fftricfeim, Don. ... 

... 

China, 89700 99 

4 

1, inermla 

... 

Very oomiiioB. 

6 

„ lerit? 

Narao 

Common. 

C 

Scablota Candollii 

... 

» M*y- 


ORDKR 8 .>-<X 1 MF 081 TA«. 



TkIRG VSBNOKI 4 CFje. 



1 

VemotiU (StCfiffelia) anthelmintica, 

... 

Rare; aiitnmn. 

9 

II (Tqihro lea) cincnia 

Kalajira ... 

Very eom»**on up to 




O^feet. 

1 

9, „ fvt . monUna ... 

99 

Common. 

.1 

9, (Xipholcpia) tcrca 

... 

Col. Darldaon. 


Tama Eui*/ioarai. 



4 

Ailcnoatcnima Yltooatim, var, lalifo- 

... 

Common np to 89800 


llitin 


feol. 

4 

Agcratnm oonyioidca ... 

... 

Antomn, common up 




to 6,000 fMt. 

6 

Eupalorioin longicanic ... 

... 

October, comnooL 


TnIRK ACTKUOinKA^. 



7 

Sotldago rirga anrea [Anipliiraphit 

... 

8iimmeT9 common. 


piibemn • 1). C.] 



8 

Dicliroctfphala latifolia ... 

... 

II 

8 

CyatlioGlino Ijrata 

... 

Common np to 49OOD 



feet. 

10 

MyriactU ncpalenaia [olcoaa, K<lgw.] 

... 

AntuiPD9 oommoB. 

11 

„ Widllehll[KTacni.,Kdgw.] 

... 

II 

19 

,9 Omclini 

... 

Oetober9 freqnmi. 

18 

Rhvnchcippemittm Tcrticillatuin 

... 

Aotnmn ; rare. 

14 

Calllatephiia cliincnaia ... 

NaSpala 

Introduce. 

18 

Atler (Kuaator) amelliia ... 

• • • 

Ang.9 abore S9OOO ted. 

16 

99 (Alpigfnia) atpimia 

• ■ • 

Jaly9 aboTc 1 19OOO feel. 

17 

99 (OrthoDiorU) uiollinacnlua ... 

• a. 

May and Juno; tfe« 




qnent. 

IS 

„ „ aluiciia 

... 

Ang.9 aboTc SAMI fed. 

10 

99 99 aparUol«lca 

... 

•1 

90 

9, (Calimerit) pciliincutarit 

... 

September9 Octobers 

4 

1- 


common. 


Erigaron canadcnac 

Hallo 

introdneedg but now 


99 acre [Roylel, D. C.] 

Mireh mfil ... 

Me^Aqii^s rwy 

93 

99 miiUhrailiatiim 

a.. 

Jnly9 Angnd 1 rare. 

□ 

MIcfogloaaa oabiiHca [Aater fiTrugi- 

... 

Rare ; Badrin6th. 

HU 

QOna* Bilgw.]. 



Ell 

Conjsa Toroniotfiilia ... 

a.. 

coqiiiiob. 

96 

97 

99 ▼iacidttia [nolyorphala, Bdgw.], 

. 99 aMallilfolia 
• 

... 

Feb.9 np to AfiOO feet. 
Vciy common9 aatoma. 
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OF l-HE NOItTn’WKSTKRN PROVINCES. 86 $ 

DIVISION 1 1.— MONOHETAI.^*— ). 


K*. 


8e entitle nauie. 


Vcrnaciilnr 


ORDER 6 .-^MROSlTAS-<coiitluiicd). 

Tftinn lNUt/>if>ie< 8 i. 

BlumM WIghtlaiiA 
„ laceim 
»» hiemcifolU 

„ riinclnnla [ItcininUi Roxb-X 
„ oxydonta 
Blumcn deiudflorn 


LflggmnUU 

Sph^ninlliiia hlrtns [mollla, Uoxb.], 
Fllmgo arrencif, t«ar. lutefcciu 
Leontofiodliani nlpfnuin ... 

AnaphalU cinnaiuonea ... 

tripllneriria ... 

M nubigeun 

„ mueronafa 

„ tenella rcoutorU. Don.] ... 

pp margarltacea ... 

H adnata 


tNir. aetridccarreDi 
Phagnalon niTcum 

Onaphalimn l^jpbleucum 

H Inteo album 
CMulla axtilaria 

Innla [Corriaartla] Rojicana 
Pf tBubonlnm) Teitlta 
M narmaa [nit Ida, Edgw.] 
pt barbata 

„ (Cappa) Cappa ... 


pp rubicaiilla 
Vieoalndlca 

Gnrpaaliiin oanianin par, nepaicnaa ... 
,, par. peduncnloaum, 

pp p.tr. traehalilotlnin, 

abrotanoidca [raoamuaum. 


tFall}. 


Auadok .. 


Jhula, bokla, 


Tamagari 


Tmbb Hbuantuoidejb. 
hlmalaicum 


fl a ig a ab ac ik lB oiiciitalia 


Kota. 


Spring I Bbilwr. 

vciy o 
May, oomoton. 
frequanfe. 

No ambers Col* Da* 
THaon. 

Octobers eommon. 
Springs „ 
Cotiimon. 

Above 1»»000 laat. 
Autumn s oominon. 

t »• 

, al»ove 0,000 
feet. 

above 10,000 
feet. 

» very oonimon. 

» Col Duridaon* 

> commoiu 

> M 

veiy oominon. 
June ; banka of Dbaull 
near Kitl paaa. 
Autumn I veiy oum- 
mon. 

f, eomincm. 

Octofser i rlea Mda s 
Ganal. 

Abora 10,000 feat. 
Spring I up to .1,000 feet 
Autumn s frequent. 

»» M 

Not ember s ^ery com* 
nion. 

October s cnmnKm. 
March s frequent. 
Common. 

Autumn s oominon. 


Antomn ; ran. 


September s raie. 
Up to 5,000 feet. 
Katarallaad. 


(Jobariyn ... Octobers eeiy 



RIMlLAYAX 1iI>(TRI(rrft 


DIVISION IL— MONOPBTALiK-(ro»^m««/). 



Scientific mime. 


VtmAcnlar 

name. 


ORDRK ((.-<X)BIP(l6ITiE-(contiiiiied). 
ThIDE HBUAHTIIOlDEjB--(COnctlldoil). 


Eellpta albii Mf. crceta .. 

H If proetraU 
BlaloTlUca latifolia 
67 WeAellablflorar 
66 CSoreopele (Calliopeie) tinctoria 

66 Bldene ^latvcarpsa) tripart'ta 

[repeal, Don.] 

70 „ (Pallocarpna piloia 

71 „ M dscompoiltai 

7i OlOMOgyne pinnatidda 

76 ClirTeanthcllnm indiciim 
Qallnooga parTi flora 


TbIBE IlKLEaiOlDKat. 


76 Tagetce patnia 


Kanhanlja.. 



Common. 

ytry co*i mon. 

Rare. 

Natnrallxed. 

Jimc, October ; com* 
mon. 

Very common. 

ft 

Low eleTatlona. 
bept' Diber; Introduced. 


Girdcne and naturaN 
izeil. 



TaiBR Anthejiidea. 

77 AchUloa milleloUuni, Mr. cuspida- 
te, Wall. 

76 Allardia tridactylitci? 

79 „ tomentoea 

60 Contula anthemoHei ? ... 

Tanaoctiim longlfoliiim ... 

69 Artemisia (Dracimcnlui) scoparia ... Jliao 

63 If „ parriflora... 

64 n (Abrotanuni) vcstlta ... Deo patl 


dice, Roxb.] 


vulgaris [in- Pati 
OOP. hypoloii- 


ca,Rdgw. 

„ (Absinthium) slcversiana, 


Tube Sknbcikeidjb. 
Tnssllago farlara 

Doronicum Roylfl [Fullartonia Ru- 
maonensls, D.C.] 

Gjnura nepalensls, Mr. ThomsonI ... 

90 Emilia lonehifblia 

91 Scnecio (Synotis) alatiis... 

M »• dcnslfloTQs 


Above 10,000 f^et. 
Above 19,000 feet. 
February ( rare. 
September, about 
11,000 fevU 
October, common. 

•f 

Scptcmberi October i 
rare ; Jageswar. 
September, October s 
very common. 
Common. 

About 19,000 feet; 
Jhelam. 


Common; banks of 
streams above 10,000 
feet. 

High elevations. 

March, oonmon, B4nl- 
bagb. 

Very oommon* 
Oetuber, November t 
Pindarl, China hill. 
Ootbber to Aprili very 
common. 













OF THK KOFTII-WRSTRRiJ PROVINCE. 


Ml 

DIVISION II.— MONOPETAL ). 


Vo. 

Scientific some. 

Vernacular 

Note. 


iiaiiic. 


(IBDBlt 5.— OOMrOHiT.&-(cantiniiMl>. 



TjUBJS SufEOIBMiD J6— <cuiicliidcd ). 1 


Sd 

Bcnoelo (SjQotic) rufluervie 

. . . 

Novembcff frequent. 

04 

M „ Knnthinaiie 


SeptiDibor, above 




I0,uou feet 

•5 

f, ,• CandolleaniiB 


•I M 

34 

„ (l!lusenoe1o) grtc'Hflor R, .. 


OctolMTp high levola 

07 

„ !• chryfwathcnoiUeo, 


,p LMndari. 

98 

„ „ pnllenH rviolaiicuH, 

Rut j atiya ... 

Marrhp June, very 


Wall]. 


coiuiuon. 

90 

(LignlorU) sibirioui 


Septomber, Pindarl. 

100 

„ „ orniooides 

... 

ti >• 

iOl 

„ CncBlla) QuinqiielobuB 

... 

Abore 10.000 Iwt. 

1 

Tuidv Ctnabuidkjk. 



lot 1 

Eohlnopt nlveuB 

Kaaalla» jao- 

Very common. 


kanda. 

Above 8,000 feel, Jhe- 

€03 

CordancnuUns ... ... i 

... 




lam near Niti. 

104 

CuieuB arFCniic ... ... ' 

• « • 

Rare. 

lOft 

„ erloii'icriifi rcr. inroliicntuB, 

... 

Aiiiumn, coinuiou. 

IU6 

„ fiTuz, Kdgw. ... 

. . . 

May common. 

107 

tt argyracanthiM .. 

... 

June common. 

108 

vj**. netmlensia ... 

... 

October, common. 

too 

M WfilUchll(arachneldasWaU), 

... 


110 

SauMQtca (Uracteatie) obrallata 

... 

September, above 



10,000 feet. 

111 

„ (Acaulee) Knnthiana 

• •• 


118 

M CGengeaUB) goiay pi na (lacra, 

Kanwal 

September, common 


Kdgw). 


above 10,000 feet. 

118 

n „ gnunniifolia ... 

— 

„ about 

1 10,000 feet. 

114 

(Coarctat* pterocaulon ... 

... 

„ about 

10,000 foot. 

Vei 7 common. 

115 

„ (Cor/mboac) caodicana ... 


118 

„ „ var, acapoaa. 

• •a 

Common, April, Paa- 



wa Nanla. 

117 

„ u aibeacona ... 

Rtf 

September, froquant. 

181 

Pf M dentlculata, 


September, common. 

110 

„ „ hypoleuca ... 



190 

191 

Jurinea macrwsephala (Uulumiaa ma- 
eroeephala, 1). C.). 

Serratuia pallida 

Km tagar ... 

** pfodarl. 

May, June, very com- 



mon. 

198 

Tricholepia furoata 

... 

November, Pindarl. 

198 

„ clongau ... 

... 

October, common. 

184 

Volutarella dirarlcata ... 

... 

March, HaldwdnI. 

198 

Garthamna ilnolutiua 

Kuaam .m 

„ Cnltlvated^ 




Bhibar. 


TBIBB MUTISIACBJB 

Sicrioii SoBaiQoaunbOM. 


188 

LaoDOOMria apecUbllla ... 


May, common. 

197 

Alnalisa ptaropoda 

... 

Spring, very common. 



... 

M 99 


4U 







m 


BlM/rrATAN mRTRr*TS 


nrvrsiox 11.—M0S0PETALM^( ronf/nu^ )• 


Scientific nantte 


YernacnUr 



OBDKR 6.-COMrOSIT-«— (concltided). 

SacT]02i LAjiiAMrijoajB. 

Oerbera laniiKinoaa (Chaptalia gos- 
eypiiiR, Hoyle) 

„ jiivca 

ff inacrophylla (Cliaptalta Diaa- 

iiiia, l>an). 

TuIUK ClCIIORACEA. 

Cichorium iiitybua 
PicriB hieracioidea 

Crepir (Darkhauaia) fietiila 

(Toiingia) lyraU [rancinata 
Wall]. 

Taravacum DenRlconiB 
„ par. eriopodium 

„ f»»r. parruliim 

Lael* ea (Brachy raiiipliiiB) obtiiaa . . Jaagli gobhi, 

,, rMicrorhyuchiia nudicatilia 
and patena, D.C ] 

„ (Soariola) acariold 

„ „ vpr. BBtiva 

„ (Cicerbita) auriciilata 

„ „ longifolia 

„ (LactncopBiB aagitturioldca, 

„ M Brunoniaua 

[Prcnantlifa Driinoninna, D.C J 
,, (Meianoacria) baatata 


lavigata rjnacror- 
hiaon, Hoyle.] 
Tiola»folia 

Lcaaertlana 
dQbym [Dnbyva 
hiapida, D.C.] 


hiapida, 

,, (laerla) glabra 

H » potreepM* 

Prananihet hiapldula 
Boofi^ua aaper 

I, oleraceoi 

A arTcnaia 

IfioarorbynehttB aecandna 
Tiragopogon junoeum 


Ufat kaoda 


June, big i elerationa . 
September 


OuU jvated. 

Mai pat near Lohngh£t« 
Oi tobir. 

May, June, rery com- 
mon. 

Very common. An 
Lacti ca ? 

Very common. 

High derationa. 

April, May, very com- 
mon ; yellow. 


Low elCTationa ; yellow. 

C'nlti rated „ 

May, July, rery com- 
nion i bine. 

October, Helda, com- 
mon; blue. 

February, common ; 
b!ue. An Crepia ? 

AiigiMt, October, com- 
mon ; blue. 

Autumn, common; Loh-* 
ba ; blue or white. 

SeptembcT, rery com- 
mon ; bine. 

SeptfDiber, high cle- 
rationa ; blue. 

Common, October; blue. 

Septeml^r. very com- 
mon ; yellow. 

Winter, low eleva- 
liona i yellow. 

Hare. 

Spring, very common. 

Spring, common, edi- 
ble. 

lEjrsJsr- 

Jmeb Jttly» very coee- 







fi m 


DIVISION II.— MONOPET AL2E—(«m«iW). 



Cotnmon, D ft k u r 1 » 
Bhatkot. 

Frequent, uboro lO^OOil 
feel. 

Vfi7 con mon. 

Mllain liml Pludu r i i 
l!l,i)00 feet. 

Vi TV common. 

Abov feet. 

„ lO.uiX) „ 

I y, UfC^O pi 

I p, ISpOOO IP 


Hiii‘'iirp Septem b e r i 
ionnd by Mrs. Go* 
▼u. 


Down to f »A €0 Ibcl. 
Above to JOpOUO Icel. 







nritiTr^i'AX' aisi'juctx 




DIVISION Il.-MONOrETALiE-( mUmttd) 


No. 

bcicntiflc nuin«. 

Vernacular 

name. 

Note. 


OUDiUt U - l'l<i>tUtAOEi»;-(«uucl>i<M). 


4 

rrimuU Stiurtil 



A 

M (Ai4iiritiiiiipH:loMai 

UihIi kopra... 

Co'HiDon. 

4 

,• iuvd'iucriiu 


Above iO/ani foot 

7 

fs var. crcMH 


Coinnioii, liigb elcvu-' 




tiona. 

S 

Antlnwacc iiarnicntotA, Wall 

... 


» 

H litfiiiffinoiA, Wa.l 


Abo^e i»,ooo /w!4. 

10 

1 , rotiimlito ill, HarJw. 


roninion. 

11 

t 9 fiicisa Wall, [rutundi folia. 

... 

VaPryM and Iili4b.i r 


Don]. 


wint( r and K|iriiig. 

18 

Lyiiiiiachia (E^cmoniui) lobelioidca, 


Very ciaii nu abovr 




10,000 (lit. 

18 

It rymoilflaiia 


Counnoii. 

14 

„ (Ly^iMUlatrlln1)altpruifotla . 



lA 

„ (Ichilia 



>• 

Anafrllis arvcuaifi, f*4r. cirnUcA 

1 mk-iiiam ... 


17 

Sfinioliti Valcrandii 


tturr. Siitil river. 


OUDKU la.-MVUSINAaE. 


1 

MiPia (K«o'Hiir\ii) iudicM 

KalsiH 

Coiiiiii III. Lovr oU 




iiona 

8 

„ MgentM 

Phiiscra 

Froii'ieiit, Hi near. 

i 

Myniiic! afrlcaiia 

l*ub:iri cli&, 

March. 



biiiburang. 


4 

,, ■emifcrrata 

Chiipra 


A 

„ acuniinata 



tf 

Km'HsIla r busU 

Baibcraiiff ... 

Hlinbar. 

7 

ArJIais rturibimdu 

... 

ILire. 


WKI>1..K 13.— »Al\iTACKiE 


1 

DoMjiia bntyracca ... ... i 

Oliiura and 

Common at 4.ono 


1 i 

pliaicl. 

near i'eiuraaarli. 

8 

„ Intifolla ... 1 

1 

MaiiM 

Rlittlwr. 


(mmi J4,— EBKNACEJI-:. 


1 

Dloapyru^ M4dauo.tyloii ... 

Tcndit 

1 HlialNur. 

8 

„ iiitmtaaa 

TvmUi 

1 

II 

A 

„ lanotafo’ia 

ArdinU 

Kota Ddii 

4 

„ fcinbryopUTi^ 

Gab 

Uiiahar. 


<»UDEU IJ—si'MI’UK KX 


1 

Syiiip'.dcot* »^lloi»c«l adviitJi . . 

1. xlh, Mm^yu, 

Il:ir vilifi, N'oremlirr 

8 

„ ^ »l| 


lii«e, Sij'ii dfvi. 

;i 



HhiWair, .NovtnibcT. 

1 

Mti» riiMiMm [li t r V 0 a n, 

1 

Kars*, t«n,rar, lUiiaar. 


Mnddeti ] 


M.ty. 


M (I’a'ua) [S, 

Liidh 

Y* ry vuiiiaioii, Jwic 


p.iitirMliit,* .11<«I <i*n (. 


ainl July. 










OV THW iiOUTU-VTKKTKUK I'UuVIMOKS. 
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DIVISION II.— MONOrBTAIi^.— ( 


'JSo, 

SciciUlfic lift a 

Vornactilar 

lUUUC. 

Koto. 


OBD.'IR to. OtiaCKiK. 


1 

Fraxinua exoe'liur 

Align 


at 

„ (Orniis) HuribiiiMU 

Align 

Cotiiiiion. 

a 

Syrintsa emodi 

i.hiu 

Cuiitiiioii, above 10 , 00(1 
lict. 

4 

OlcatnMplcUu[fcTniKinc:tt, Hoyle 111.] 

Kalap brilcMli, 

Putal «k'bi near Almo- 
ru. 

V'ery common, wild 
ami planibd. 

5 

„ oett iiiatH Mir. longl- 

folia. 

Silang 

6 

„ g’aiidu ifuru 

(aiiir 

Coin • on. 

7 

Ligii'^truiii tiepaVnie ... 

... 

lUrika of atrcainx, May, 

8 

,, b acfea iiiii .•* 


Krf<|(icnt« HI mar, June. 

8 

„ robtittiiiii 


Cuniinon, May. 

10 

„ uoiiiiMctum ... 

OKU U l 7 .-^ASMINK.f 


»• 

1 

•Taiim.iiiiin (Slmpllcifolic) .Siiitibac .. i 

... 

Cnltlratvil. 

8 

„ piib.iiccaa 


Fi'ojiuiit, liaiial. 

a 

„ arlioritcoiia ... 

•Iiihi 

M Hhabar. 

4 

,, iiipaiciiHe [diclio omii i 

Cofiiiiion. 

5 

(trifu ii 0 ) (Uapcriiiniit 

SiirtnuU. ... 

Cotinmm. Lcavex, gm. 
orally trefoil, but 
mniictimcH Hin pie 
ami ■oiiictlincn pio^ 
riuto. 

8 

JasntiuuiD (AKcrnifoliae) rcvoliitiirn 1 
1 cliry antlu miiin, 
lioxb J 

Sonujahl ... 

i^oniiituii. 

1 

7 

„ „ iMili&geniin . 


Rare. 

8 

„ (riiiiiatifoiiic) urticiiuili% . 

Chambcll ... 

IntrodiicuJ. 

8 

„ Kraiiflitluriiiri, 

Clia ii| be 1 i 
ami jahi. 

Ooiiiriiou. 

10 

Nyctanilioa Arkior-iriaiia 

Parijar, lior* 
aifigh&r o' 
plaina. 


11 

Schrebera aa icteiioidca ... 

OBDhU l8.^Ar<)CYNAC£ 

TaiBK CiBiaarBc. 

Moka 

Hliubar tree 

1 

Oariiaa diffnaa ... ... i 

Tiiniitlya ... 

Hliabar. 

t 

TbbofUMinntaiia coronario ... | 

{ *haiuli 

•• 

8 

Vliieapiiailla[V.|)arviiiuni,Hoxb.j .. | 

KMhM. 


n 

8 

Vallaria dicliotooia ... ... | 

Taink WaiofiTikiV. 

l>uilhi 

Comtiion. 

8 

Wriglilla mtilliaaluia j 

Darlicia 

1 * 





IHMifLATAN niCTRICTS 


sr>6 


DIVISION II.-MONOPETALiE— 







OF TIIK NORTH- WK^TK.RN TROVI.VrFS. 


DIVISION 1 1.— MONOPETA LiI5— ( roi^linned \ 



Scientific name. 


Vemaeiilar 



ORDRR to.— LOGAHIACEA;. 


Gaidaerla orate ... ... Banjihl ... ITrequent. 

M aagaatifolla ... ... ... •» 

Boddlelaeriapa [panicalata, Rotli.]... Dhlriya»bh&tl| Coninon. 

dhaula. 

n aalatlea [ocoma, Hamilton], ... „ 


ITrequent. 


ORDfiB t1.- GENTIAN ACEAi:. 


Tmibk Cmikonicj 


Bxaeum tetragomim 


1 Uda, Utkina, Frequent, Rageanraf. 


Tmidb Chmbjb. 

Fladera puallla 

Ganaeora ditfuM [rlrgata, Roib.] .. 
n deooaaata 


Common. 

Bhibar. 


Tnitn SwawricM. 

OoBliaiia (Choodrophxllam) pedicli- 
late. 

„ capitate 
Z marflnate 

OplirUapan>enlate ... ... CbIrteteTIt* 

kina. 

11 ft purpiircaecfia ... ... ,, 

it cordate ... ... „ 

IS „ vur. floribm dilute roeeia ... 

U „ (Agathotca) anguatifolla ... „ 

IS gf ff cliirate „ ... 

It *1 n alate ... 

17 Baleiala elllptiea 

18 Bweitla cnoeate 
It ,, arnica 

„ apedoea [perfoliate. Rojric], Blmaripa ... 


Commoo. 

Bhllbar. 

ConnKNi. 

»» 

Aatnmn aaniial. 


W. ’Watertield, Nalnl 
Tftl. 

AutfUBB aannal. 

perauiial. 


Abort lO/NlO feet. 

Baca. 

Common, abort lOyOOO 
Imi. 


ORDER tt.— BIGNONIACFJR. 


IftUliBftaBlalwrteBaia [BigBonla enb- 


[Rtgaonla, Boib.] eaa- 


Fharfcath ... Bhllnr. 
Nlm chainbdi Introdaead. 


Beaks Of PaUlfaaim. 
Uanai rallcj. Ifajr. 










m 


HIMXLAYAH m»TRTCTfl 

DIVISION IL— MONOPETAL -®— ( eonlinwdy 


No. 


1 

% 

s 


1 

% 

» 

4 

6 

4 

7 

4 

9 

10 . 

11 

19 

la 


1 

9 


1 

9 

a 

4 


a 

9 

7 


8 

9 

10 

a 

19 


Scientific naiiio. 

Veraaonlar 

Baoia. 

Note. 

OliDBIt 93.— PEnAIJAClUE. 


Martynift proboHcidee [ M. diandra, 


Naturalised. 

Madden]. 



}!i€iarouiii indicuni 

Til 


Yedalliim murei. 

Gokhrn 

Bh&liar. 

OUDEK 24.-CKyTANnRAClL®. 


Lyiliinotnt ternilolla [L. eerratk. 


Common up to 4.000 

lX)n]. 


feet. 

Dldymocarpu^ aubalternaat 


Hart. 

,, aromaiica 


yreqnent. 

„ (Acau!tc) macroiiliylla 

Pathar laung, 

Common. 

„ peiiicillata 

Bh&bar. 

„ Unnginoaa 


Common. 

Chlriu Edgoworthii 

Sankb xmahpa. 

99 

„ bifolia 



RhynchogiuMiim obliqutiiii [Wtt!fenia 


99 up to 6,000 locA 

obUqua, Wall] 


PlatyficMiirna vio'nidea ... 

... 

Common. 

.^chynanthui rcrottctiana 

... 

Bhtbar. 

„ gnmdtrtoriii 

... 

liarailang. October. 

Polyncuron diniTdiata ... 

... 

Ciol. DaTidton. 

OUDKR 95.~lH)LRMONlACKAak. 


Cyanauthua lobaU 


Pindari, aboTc 10,000 

feet. 

„ Integra 


Kedir 19,000 feet. 

OUDKR 99. -OONVOIVOLACK*. 


TaIBJC AllQTIir.II.JK. 



RiTeaoTnau 


Bhdbar. 

Argyrela ipecioaa 

... 


, aetoaa 

... 

Sarju, bank near Rap> 

„ caidtata 

... 

kot, September. 

TaiBB OotrrohTVixM. 


Qnainoclit rulgaTla 

... 

Bh&lmr. 

Bautaa pentapbylla 

... 


FUrbitli Nil 

Baanra 

Very common. 

tar. Intergrifblla [cftrulea. 


l^xb.] 

99 ••• 

Common. 

Calo^yBiiloii apee'oamn 

... 

BbAbar 

IpoouBa tUlfOlia 

,, Pea-tlfrldia ... 

... 

n 

„ m«99 ... ' ... 


BotaDia. 

n «/. (binuta. Madden] 

... 

99 
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DIVISION 1 1.— MONOPETALiE— ( foniinutd ), 


No. 

Scientific nnaic. 

Vernacular 

name. 

Note. 


()RD£H 9«.- CON Vr)LUl.ACR;C— ( ciwcIikIm]). 

Tkidf. roNT«n.vni.iiiit— (conclwfcil). 


IS 

fpoiMA MCMillttora f'ptinrocipliiUuiiv 
Koxb.] 

... 

Very common. 

14 

tt vhrvficiciei [inuricatA, Miitl> 

lien]. 


filiitbar. 

15 

AuUcia barlericldet 


Kohi bank, Khaima. 

1C 

ConvoWiilu* plnricnulia . . 

. . . 

illiubur 

37 

«• arveiuia [Malcolini Itoxb 1 


Niini Til, Mr. Wktrr* 
field. 

18 

Porana rtmnona 

Maacti 

Cominon. 

19 

1 . pBiiicuUta 

»■ 

>1 

SO 

£to 1 vulni aUinoidi.^ faerlven, M ndlcn], 

Tuinii ^L*a^^TKJl4. 


Very cominou. 

SI 

Ciifcuu refiexa f vcrriicoMil 

1 Akaah legtili, 

Common 

ss 

M niacraniha [ f^aiuli flora, | 

Wall]. 1 

OKDKU S7.— nOUAGINACEA'. 

Tkidi. Corhifa. 

kreqiicut. 

1 

Gynaion ▼eatiiiiiu 

Py(j 

Common up to 8,000 fi 

s 

Cor«lia latifolia, Hoxb 

BorU 

Bhibar rarlety. 

9 I 

„ Myxa, Linn. ... ... , 

TrIDK EHRKTiCiB. 

, KoJah 

Common. 

4 

Bhr«tU aerrata 

Panja 

ComraoD, April 

6 

„ lavia 

Kodah 

M Bh&bari Mareb. 

9 

Tlminea 

Madden]. 

Tribe Hbliotroferi. 


„ la rirev beda. 

7 

Hellotropimn atrifoanin [breylformoi | 
Wall]. 1 

Tries Bosaoeji 

SVII-TRIBS EouIXAI. 

• 

CoumoR. 

i 

Maerotomla Bentbaml ... ... 1 

SOS-TRIBE LlTHOaeSRHEJI. 

aaa 

Badri ii4tk. 

0 

Onoasia eehlddea 

• •a 

Abore 10»000 fast. 

10 

M/oaolla pallena 

• • • 

„ „ Cbati- 

patCa. 

n 

^ loBglllora 

••• 

»» » »* 

is 

Bomotpanmun toMlliim [Cjnoglot* 
turn pwtirtwa. Dob]. 

... 

Bait, Blsaar. 


47 
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himXijivan mfirntoTS 


DIVISION’ II.— MONOl'ETALJ-:— ( fOHtimtd). 


Pfo. 

Srientiflc nsrae. 

VertiociiUr 

Note. 


iiiiiDe. 



OKDBU 27.— BOllAGINACKJ:- 

(coiicliiditl;. 



SUll-TUlBK CfNOOM>MK.«S 



Rritrichtum rotimdifo'lum 


Above 10,000lcet ; rofu 

14 

Rchinonpemuin gUictiidiatiini 

Kura 

r» ti 9» 


ffloflmiiTi iiiicinRiiim, ItoyU]. 



15 

Cjno^'lobRiiin fiircatiin 

w 

Very common. 

16 

t$ micriinl hum f vttnvitcrnM, 




Wall]. 



17 

M fflof.'liiiliiitiiin 

t» ••• 

, Frequent. 

18 

Trichodcftoiii iuJicuiu 


1 Couiuion. 


ORDEB se. -S4^)LANACKJE. 



Tsmis Solas k a:. 



1 

Lycopenicuni cuculcnt mn 

Wilayati bui> 

rulti fated. 



KHU. 


9 

Solnniiin (PBchyAtemmi) kiihf^rn«iim... 

Ahi 


a 

„ liuxbiirgliii [rtibriimj 

Chhota ghi- 

Ctmimon. 



wain. 


4 

,1 mbMcilolium 

UahitA 


5 

M (LcptORttiiuin) indicitiit 

Kant kari ... 


6 

„ XRiithocsrpuiii 

M VMf. Jacqiiiiiii 

... 

ti 


„ var. SciiriulcTi [difTiimmi) . . 

... 

if 

7 

„ Mcnloiium [tncloiigi'iiBj, ... 

Baigon 

Cultivated. 

8 

Cxpxlcuni frutotcpiii 

Lai uiirch ... 


9 

Nlcandra pliyraloblra ... 


Introduced. 

10 

INiyialla peruviana 

... 

»> 


Tkijik DATOaXiK.. 



n 

Datura Wallichii [ferox, MoiMeiil ... 

Kfila dhatdra, 

Valleya. 

It 

f, iwr. double 


Cultivated. 

ff alba .. 

Dhatura 

Very common. 


H i?ar. double 

... 

Cultlvateil. 


Tribk Nigutianm. 



IS 

Niootiona Tabacum ... ... t 

IWaikn ... 

Cultivated. 

14 

Petunia Pbonloea ... ... | 

Introduced. 


ORDER 99.— scbopii(;l.\biacbjb. 

1 

t 


^ Tbim AxnuHiKinA 


1 

1 

1 

1 

8 

Verboaenm Thaneni 

OMela cor ooionocl Iona ... 

Xinarla ramoaioalaia 

Ekalbir ... 

Ban, ToUeysL 

Cemmun. 

4 

,» Ineana 



6 

8 

Antirrhinum orontinm ... 
Baropbnlarla Edgeworthll * 

**0 

Akov« 1^000 tet 



OF TRK MOETBpWRRTBIIN PROVINCBS. 

DIVISION IL— MONOPBTAIi.E--^c(m«inM«<). 



Vcrniietilar 


Sciantille lutnit. 


OUDEB S9.---SCBOPUULAIUACKJB-(0QiiiUM4) 
tteiK ANTisiiiitiJi^eoneliidad). 



ScrophularU 


MljniithA ... 
hlmaleniia ... 


9 „ obtuaa (Ma«t1cti) 

10 Mliuuliia ncfMlaicit* 

1 1 M gracIlU 

li Miixtia turciiloatit 
ISI „ rugoaot 

1 4 lindcn’ieniriA gr andl flora 

!.*» „ uniccfoUa [Stemodla 

ruderaliR, Wall]. 

10 It macrofltachja 

17 Llnmophila mentbiiBtrum 

18 M hjpcricifolU 

10 llcrpmtifl Moiinieria 

90 'rorvnlA cor<Ufo1ia 

91 VaiKitfllia cruatacea [|icdunctilata, 

Moiiden]. 

99 II nunumiUrifolU 

98 Bonnayn bmciiiata 
91 II gmiulitlora 


Gaiaita 


Jangliaonf . 

II 

J&i nSm 


FraqiiODl. 

Comnioii.. 

Fraquank 

Common. 


Very common. 

Rare. 

Common. 


Very common. Aiiynat. 
Frequent. Bqiteinbcr. 


Tuiuk RiiiXA>TU»ja. 

95 HcmipliraqmA hetcrophyllum 

96 Digitnlia ptirpurea 

97 Wulfeiiia Aiiilieritiana [Fiederota 

Aiiihcratiana, Wall]. 

Veronica (Hmubunga) hlmalcnaia 
[granUlflora, Wall]. 

II anagalHa 

,1 punctata 

II (ChamaulryA) deUlgcra 
II II laxa .. 

,1 var. of V. chiimiodrya? ... 

88 II (Oinphaloapora) biloba 

84 II H Maddcnll Edge. ... 

86 ,1 agreatia... 

86 Buchncia hiapida 

87 Striga hiraiita 

. 1 . II ear. lutea 

88 II enphraaloldca ... 

89 Leptorhabdoa pareiflora [Gerardia and 

Sopnbiapanriflora]. 

49 Sopnbla trftda 

41 Cantranthera hiapida 

y, ear. nepalenala 
49 Enphraaia offlclaalla 


Common at*IO|OOOleci| 
Diknrl andDyfiriUl. 
Introdocetl. 

Common near water 
ab'tire 8|iK>0 feet. 
Abore I0|0U0 feet. 

Up to 6|000 feet. 

»» 

Common. 

Above 11,000 feet. 
Kedamdth. 

Common at 6,000 feet. 
March. 


Graaay alopea at 9|000 
ftet, 

Bageawar. Fraquent. 
Above 7,000 feet. 
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H1M/1.ATA5 DIf;TRtCT8 


Dn^’ISION II—MONOPETALiE— (cortfcnwttf). 


Vp, 

Scieniltc name. 

Vernacular 

fiitiiie. 

Mote. 


OBDEK ».-4SC»Ol>HULAKIACICjK-(«<Midndcd>. 



Tribk (conclndetiy 


4$ 

Pedicttiarit (CyclophylluDi) ivccti- 

... 

Frequent. 


nata. 



44 

1. ,f porrc'ctui 


>1 

... 

»i reletf^nn, Mttdilvfi] 


99 

46 

„ ( Si|ilioiiatuB ) iiiegflliin- 

tha. 

„ (fidentnol) carnota 


Above ]o/ioo fact.) 

46 

... 

Comiuott. 


OBDBR 90. ~ OUOBAKCllEACBX 


1 

Phel i pcea legyptlaea 


Itarc. 

f 

.Abginctia ludica 


Frerjiii-ai, Uageawar* 


OBDEK 81.— ACANTIIACiLS 



Tmuh THV^iianoiKas. 



1 

Hexaceutriii coccinea 

Kaljug 

Btuibur aind vallejB. 



WiniiT. 


Tminii llTtfMOFHllJiA. 



t 

Ucmiadclphia polya|iernia ..1 

Dliaf>ar. 




1 

3 

PcUlldiun: barlerioidce 

Bakruola ... 

1 

^ i* 

4 

Hemigraplili Jati*liro»a, [HucIUa 

... 

tOUIIUOII. 

6 

laicbrotaj. 

JBchmanthns Wallichit IgoMypl- 

Janndala ... 

Very common. From 


na. Madden]. 


tliia beea make ilia 
beat honey. 

e 

OoldfiiMia pentitemcnoiilcs 

Tilkaimri ... 

Krcfineut. 

7 

StrobllauUusp anrieulitne 

Dhtbar. 

3 

„ Wallichll 

Above 1 0,000 




feet. 

t 

1 , atlomatiif 

Kapur nail ... 

Common. 

10 

„ g\atiiioeae 

... 

H 


# Taiaa 



n 

Baricrit diehotoiiw 

... 

Freqnent, Septembet. 

It 

13 

M nepaienale 

M elliata (mea) 

&irp jtba ... 

Common. 

14 

„ crIataU 

t* 

16 

LepIdagalhU hyalina 

• •• 


It 

1 , ualulata 

... 

About 4a00D leal. 

IT 1 

M eiiapidata 


ComoMn. 







OF TOR KOhTU-«riCi&TRU2( VROVIMVSS. 
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1)1 VISION Il.->MONOr£TAI^>-( o^inHed ). 


2)0. 

Scianilfle unDia. 

Vernacular 

iiauie. 

Rote. 


OUDKU 81.— ACA NTH (coiiduilcd). 

Tniuk JuaricK^L 


18 

rhliigflcaniliut tliyraiHurua 

... 

Jlliabar ami ralleys. 
coitiiiion. March 

18 

Kmallieiniim ncrvomiiii 

... 

Hliabiir ami up to 4|0U0 
fvc‘t. May, 

ff) 

KoAtellnUriA pnic*iiiilK.ii> 


Very eoiiiiiion. 

81 

AdliutcKla viialctt [Jiiatlciu AillintoUa], 

U:uiliniia. Arua 
of plains. 

Conimuii. 

fS 

Rnnaitt piirvISorn 

»> 

9» 

])lc'ii|iti*ra Kuxbiirgliii 

... 

,1 up to 5|000 feet. 

S4 

Vcr in t ruplio » i»t‘C 1 una 

... 

8.*> 

,t blciUyciiluUi 


llbSbar. 

se 

lUM|»hi<lM|><m clliaU 

OltDKIt M.-I'IIRYMACK 

VK. 

Rare, Vishtiugaiifa. 

1 

Pliryina leptoatachya ... 1 

OUDKU 88.-VKURKNACK^;. 

Thiiik Vi.iciiii.\'£A. 

Cuiiiiiioii ill woods. 

] 

Verbena Bonnrieiiaia 

... 

NiiiiinilUetl. 


„ ftIHciiialla 

... 


a 

litppia (Sbiptiiiia) no Hflom 


Up tii 4, .100 feet. 

4 

Lantana alba dubla, Uoyle 111.] 



8 

Gmcliiia arborea 

Tmiiie Vitka. 

Kumar 

M I, 

4 

Caryo|iterfa Wallicitiiina [C'tcroJ* 
«n«lron oiloratii.ii, MiuMcnJ 

Muln'iii 

Very common up to 
0 |fNNi fifi. Aprili 

7 

Frciiina (Oiiiiiini) avrrati folia [^pi- 
Qnaa» Uoxb.J 


llliabar. 

a 

ff (rrvniiioa) mocronata 

AKiiiun 

•» 

8 

It It burbnta 

... 

^iOinmuii, 

IQ 

•I M licrlMgca 

... 

itare. 

II 

Cal 1 icarpa arborea, ICoxb. 

Giiiwiili 

Ciiuiiiion. 

18 

II macrupliylla, Valil 

Dalyii 

Kn-qiictit, Barjii laiiik. 

18 

Clcrodendrun aerraiinn 

... 


II vttr, u rill folium 

... 

II liajfcawar. 

14 

II infortiiimiiiMi 


•I 

IS 

It aiphoiiaiiibiia 

... 

nii&iiar. 

18 

Vltcx nofuiiflo 

HliiwSlI ... 

UlialNir and outer lilllst 
April. 

17 

llolii.alclol(IU aanguinea 

ORDER 84.— DADTAT^f 

Tmiiik OciMi.ai. 

Kubtoliya ... 

$9 

Commooi October. 

1 

Genioapomm alrobollfcniin 

... 

flanks of Sarjo. 

8 

Ortho Iphon rnblcuiiiliia 

... 

Common. 

a 

„ trifRStH* 

... 

Rallies of Koal. 

4 

ricctranlhtla (laodoo) acrophiilarl- 
olUea» 

It 11 GerantUnua... 

... 

Vrsquent. 

5 


[ 

pf 

6 

1 ti atrlatui 

1 

' Very common October. 
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itm^LAYAK oitrrMcmi 

DIVISION II.— MONOPETAI/iE>-(ron/i*NiMii). 


No. 

lieIcnIiOe mme. 

Vcnwealnr 

munp. 

i 

Nolo. 


URDKU 34.— LAB(ATjK^eoiiUaMd). 



TmoK CKiiHK4H<-(€oiieliado4). 


7 

Pleclrmiithoo (iMMkm) Coi4m 

4«* 

Very odovmii. <ktr. 

S 

II H roRomio 

... 

CoiiiiiKm up to 6|500 ft. 

9 

,, (l*yrtmlclluni) Umilfollai, 

... 

II lov dtralioiiB. 

10 

„ (Colcoidio) eardifolittt ... 

... 


11 

Colau borboluo 

VIWBl 

VcqrcaoHMn. 


ToIIIK SATTMCiK. 




BuB-TKIAK l£lJlllOI.T4lKiB. 


li 

PogOBtcmon |il«pfcr«iitlioWlci 

Uiidra 

Cottimon. 

in 

l^ 3 fiK»phjlliif crueUU 

! llnlpliiit 

II In BimmitB. 

14 

CoUOrookiB iippusUlfolia 

1 ** 

15 

Blshohiio Abym 

JOuuiicrio ... 

.1 downtoSdmoleel. 

16 

M iNilyRtaehjA 

H Inciiii 

i llluiiiKrU ... 

Very oomuiou. 

17 

1 Bet biumgrlA. 

Hare. 

18 

KltholUlo piloM 

Freqiiant. 

10 

„ rriiNitucliyA... 


Hare. 

no 

M (Cyc'o^UKla) strobdUfiin 


C- ninion. 


Bub-vhihk Mkntiii'jk. 



o 

PorilU oelmolilot 

niiatiBrU ... 

Cultivntoili Rc^ptaBber. 

El 

MentliB vlrldU 

i'lMlilUl 

KatiiraUxeiL 

o 

Bojlcotiii 

... 

BaK.NcwBliiuim 


8oii-t:iiiik ThYmyas. 



u 

( Irlironiim nomiolv ? [v iilK«rc ?] 

Ran tiilsl ... 

Very oommoni autumn. 

H 

'riiyiDiiB •er|»yniun 

Bub-tbibk 5lEi.i.ir4.;Ai. 

»• Bjwalu... 

Cuumioni tBCwpt outer 
rang^. 


MiCTOOicriB btOum 


Very common. 

o 

Calamlntlia (Clinopodiniii) rmiiB ... 

... 

, I# 

Jiniei under treea. 


MiiMon] umlmMB 




HoOeomo ■Lt^MwIs 

... 

Frequent. 


TmIIII: MuKARVKiB. 



no 

BoIvIb (DrjOKNipluce) flittlnoM 

... 

Frequent, outer range. 

ni 

rhUM, Koyle.J 

BrJvU (A\«UliO|ltll) iRfIBtll 

OspJjra 

Very common, March. 

no 

n »• MoufcroftioiM ... 

Abore HMiOO feet. 

83 

^ (NotiofphfirY) pivlicim 

... 

Bhibar and Tallcya. 


Tmihe Nepi.tkjo. 



84 

NvpvU (rycnonopctii) pplcntii, ror. i 

... 

Coamuoni Blnaar. 


0 „ tlBtii.Roylc ... 

... 

Yellov, morning, Mae 




afternoon. 

85 

n flllptlCB 


Oemmoni Blnaar. 

86 

II (Cotarhi) rmlmra 


l?mmauoanNmft 

1 vBW|lBuMVo 

87 

88 

n „ Icncfiphylla ... 

w It mmctiiOimi ... 

••• 1 

Common. 

Bbilior. 

88 

1 , (IlftcnmoprtR) 0 oranUiui . . . 


Frequent, 

40 

Dncoer|»1uilnni ncontliolcko. 

... 

Nitl. 

41 

LBtk8l88l|4 BojIfBIM ... 

nUaaga ... 

Rare. 








0» TIIR IIORTR>WS)TlRN PROVIKCKS. 


m 


DIVISION II.— MONOPETALiE~( 













nniAT.ATAK WCTRICT9. 

DIVISION III.— APETAIi-ffi. 



ORDEB 1.— PHYTOI.ACCACrjB. 

I PhytolMCt, dccMidf*, !«»•• •clnoi*, ... I Jlftt* 



ORDEB *.-CHE!fOrODIACa*. 

BcU vnlgtrlt, ear. Bo«k., 

Chenoiiodlum Elbum ••• Bnatwwa 

(Ambrina) Boir/a ... 

OBDEB 3.— AMABANTACB^. 

Taiaa CaLoaiFji. 

Daerlngia oalmioidea ... ••• I 

ColMUWgOUtM ... ■ I ^ 


Tniaa Acnteaktiixa. 

Amaraatoa caudatua ••• [ 

„ Anardaaa [farlnaceua] ... 


Tun TatTOOCAimu.. 


Bbcnm emodl ... | 

l>ajTla alalloT ... ••• I 

TuBB AmBOOABTBU. 

Bimm (tapalliim) Walllbebll 
„ nepalenala 
„ ♦ (Aoaloaa) haalum 
Kaniifla nonaodra or Ulaadloa 
Polymuiu (Arienlarta) etEufom 
rb^arieldn] 

M mabambll ... 

M lUooebroldca ... 


Haluilja 

Almora 


Cultl rated np to 10,000 
faet. 


Cnltlrated. 

Comtnoii. 


„ [farlnaceua] ... Bamdina and 

„ ipinom ... ••• • 

JErua aeandcjia ... ••• 

Achriantbaa aapara. ... — 

„ apoclea rbldcnUU ?], ... ... 

Cjatbola tomroyaa [Pupalia aequai, J Jhat knri ... 

10 H capltata. 

Tbibb Gomphbbiib#. 

It Altomantbara nodldora • ^ Bhimrij ... 

ORDEB A— NTCTAOiHAca*. 

Bcnrhaarladtffuaa ... ••• 1 

MirablUa Jalapa ... ... I 

OBDEB B.^FOLYQONACEEE. 


Common. 


Oardena. 

Cnltiratlon. 

Common. 


Not known at Kew 
Verj common. 


Goumon. Bh(m Til, 


Common. 

Introduoad. 


Aboro 10,000 iaet. 

H 0.000 „ 


BhaMur. 

Common. 

Vfffjeommon. 

AJ^ lMOOi 










1>1 Vls^lON 111.— Aim'ALAV-( 


No. 

Solcmtiilc nftme. 

Vcniucttlnr 

lunm*. 

Nulc. 


OUUBlt ». -rOI.Y('<ONACK.»-(cnneltul«.l). 
Yutti: Armiuuc.tui'KJC (conelwilol). 


10 

L’oly^oiiuiii ciUoMiiii 

... 

Unrc. 

11 

,» CA'mntiim 


14|5CNI tu.4. 

l).«iiiiiiuii. Si pkiiilior. 

IS 

M rc'Ciiitilii'iifi ... 


10 

(l‘<-reiciiri:i) Ifamlltotill 

[liiiiliiUirii, Iliiii.], 


Frc<]iicnt, lllivbiiri No- 
vember. 

14 

u luirlfiiiiiiti ... 


IlIrllNir. ruiiiiiiuii. 

15 

M Jlimii 


Kitiinuiii. 

10 

!• IViSlIlltllll 


lllmlNir. 

17 

It IlncciiliiiiifirliibniuitUuxli.], 



SO 

1 , aui|»lilbiiiiii ... 


Nntiil Till lake. 

19 

M laiilfccriim ... 


Krcipiont. 

SO 

„ STAbrincrvuiii 


Niiliii ’Kl lakik 

31 

•I (lliatortii) T 1 V i p a r II III 

fbiiMiifcrom, Ituyk]. 


lOiUUUfcci. 

SS 

1, Mplicrortiuchyttfii 


Very coiiiinoii. 

SO 

II luiitib xictiiilo 


CiMiiiiion. 

S4 

II iifliiic [llriiitoiiU, WiUI.]t 


Ai hif*li cleviiilims. 

35 

11 ClllOfll 


Ibirc. 

SO 

(Oitlynioitqilialon) dclicatuliiiii 


ISiOUO fcot. 

S7 

It nil 1 niiiliuttfoliiitii. 


i«,nuu 

SO 

II fllicAiik* [cillfitiim, 

lion]. 


Klirc. 

39 

II liiimflG 


»» 

30 

II pcrforaliim r|»imc- 

tiitiim, 

It lupaknm 


>1 

31 



OS 

It aiiliaeruci piml unit 


Kru(|iiciil. 

39 

II uipittttuiii fmiuiH, 

Wall.], 


Very coiiiiiiuii. 

34 

It •liiiintii II 

»» (C’iryml)occ|»liiilon) I'.lihifiiJH*, 


H,r>iNi feet. 

Very txiiiiiiiuii. 

0.5 

11 (Rcliinoc:iiikiii) liorrkhiiii ... 


Illiliii Tal. 

00 

,1 (Tiiilaria) con rol villus 


CoiiiniiMi. 

07 

,1 ptcTocarpiuii ... 


tt 

*10 

1 , (Acono;;onoii) froinloiiuin ... 


7.50Ufca. 

09 

ft , poly stacliy urn 


IStlMlO foe*. 

40 

„ Fsgopynim cuciikiitiiin [vul- 

KSTOi Maildcn]. 

O^al 

(kiliiraioiltlower hills. 

41 

It emancinntiim ... 

1‘upai; 

flighcv hills. 

4S 

It cymosiini f corymb u ■ urn 

Mailikn]. | 

riRDKa 0 — LA(nilNK.ff^ 

SrcTrox Rxixvoi.o(;NOTist. 

1San>ogal ... 

CuniiiMm. 'flio nativs 
names iriven liy Uoyls 
arc ineurrect. 

1 

Clnnaniomuiii I'Sinala, «ar. alblOo- { 
rum. 

TcJ|i6t|iUldi|. 

nl. 

Comnum. February-* 
May. 

S 

l*hebc Isnccolsto 

hail kanirsl... 

llhihor and rnlleyit 
Keliruary— May. 

3 

M pallkls 

Knnwsl 

ro'iiniim. 

4 

tt iiajilctilata 

KiipfiakunM'nli 

Itli&bsr nml vallcya. 

0 

MasiiiliM odoracliMiiiniui ... 

Common. Ma r c h 
AuKOsl* 


is 








UtKXrMVAV 


1 )I V [SION 1 1 1.— A l*KTA li-K~( ). 



ScleiitIHc name. 


VcriiAciilnr 

name. 





i»KDKR 0.— LAURINK.K-<coiic1imIm1). 
Skctioii Ixvoi uokati:jb. 

IViranthcra lanrlfolia fa p e t a t a, I (lar-bijur ... 
Kotk.fvir Itoxbiirglili], 

i» iiioiiO|iclala ... Katniara, 

•liigrao. 

LUam liiniigtiinMi 

M cimaluilIU [T. pullnie, Don.], Chirlru a n il 

chirchiru. 

Diiplniiiliiiin piiU'borrr.i iini 
n ;blfiiriiiiii ... 

ORDKIl T.-'l llYMKl-ACEAfi. 

Daphne papyj‘iici'n[ J ) ctiniiiibliia,>V all .3* 

M t'vir. purpurea ... ... Barnwa 

It M allia ... ... Kct iNiruwa... 

Wikatrmtiiia aiilicifolia I Daphne acrl- Chuiiiliya ... 
cea, Maibliii) 

OKDRR 8.— KL.KAQNACK.K. 
llippoplmip aiilicifulia ... ... Ditrehuk ... 

Blmgmia pnrvifolia ... ... rUlwaiii ... 

M lati folia [ferruginea, D.C.] 

OlIDKU O.-HANTALACKJE. 

1 >ay rla arborca, [lupiilciiaia, Miulilcn.], Dakar dliara, 
Tbeaiuiu hluiuleuav ... ... | 

OKDkUi 10.«AKISl\>U)CHIACE/>:. 
Arlatoloclila aaccata ... ...1 

UllDBli ll.-EUi'UOHDlACE..B. 

Tmiiik Tiiti m, 

Amlrachno conll folia [Leptopua cor- 
aifolluii, Dt-ec']. 

Anihlcaiiia (Uaiitlra ... Snralioti aiiili 

IMiyllaiilhiui (lloiniglochbllon) nepn- Bair mao ... 

leilaia [llnntlcia ovata, Wall. Olo- „ ^ 

cbtilton bifiarin, Hoyle]. 

M TeliiMmia 

H (Kinblica) KmHica ... Amla 
(VaniphjUanIhiMi) iiriiuirla ... blahl 

(Knpliyllaiitliiifi) parvlfolina 

iVitranjlva Uo.xlMirKhil ... ... JiWI ... 

SeciirlAva (Klnggea) oborata (I’hyl- DluinI 

lauthui reliiaiia, Walll. 

\0 M lencopynia [Ln^llantbva Ainta 
albleane, Waltf. 

U Blai^boltta VSeylamv [Andiachiie trifo- Koran 
tlaln» Hosb]. 


Valleyt. Jnuc. 
Common. April. 
Rare. 

Common, interior of 
liilla 

Frrniient. 


Common. 

Uaoiltfor paper-making. 
Common, iiacd for mak- 
ing inferior paimr. 


Common above 10,000. 
feet. 

Common. 


Common 

llhabar. 


Common^ 
Rare, Dihaar. 


Frequent ; about 7,00ii 
feet. 


Very common. 
Dhabnr. 

Veiy eonituon. 


Frequent. 

Common. 

Frctpient. 

Dliatiar. 

Common. 









W TBI XOBTH'-WISTBHH PBOVIHOBS. 
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DIVISION UL— APFIALiB-K eo>Umned ). 












X VAN* Ofl^TRIC r5 


3Wf 


DIVISKjX hi.— APETA liiE— ( ). 


lo. 

Bc'ientilc iiaqic. 

Vcmacvilur 

name. 

Note. 


OBDRR IS.- ULMACKAL I 


1 

(JlmiiB WalUdilann [cro«i, ... 

C1iaiiil)ai‘ m4- 

Frcrinrnt. FinirciK 


ym. 

pn-roclotia. 

9 

„ parrSfoUtt [vlr»;fifa, ... 

•• •• • 

Frtqiivnt. klovir^ 



CiK‘lancotw. 


Boloptclcn [U!mn« fntofr* 

Kanjti 

Omiiihoii. 


rlfdllA, Roxbl. 



4 

CcUU aiiMtrulia [tctraiK^.rii,, Bosh] ... 

Khurak 

Vvry coiniiioii aii«< 



planM. 


Sponli polltorla [CcUi.'* tctrandray 
Wall ?J 

Khooi, khak- 
at. 

lUiSbar and vallejn. 


OltDEB 16.— MOIIACKJK. 


1 

Stn b' na anp.'r [Tr«(ihi ^ aafK-ra 

Roiia 

DhSbar. 

1 

l*lccoap.nii.im apinoaiim [TlAlla apl* 

... 

Rare. 


notal 



21 

Moriia in4icn 

Shkiitut 

FrcqncnI. 

4 

,, ImvlffatH 


St 

S 

„ acrrattt 

Klinii 

Coninioii. Ilmocmaa 

« 

Ficna ImHca 

Bar 

Valleya. 

7 

M inf.ctorlu 

mar 

Bhibar 

• 

twuu 

KalhW 

Flankil. 

f 

rcritfiofia 

FlpiU 

Valleya. 

10 

„ cortUfoUa 

Rabnl pipaU 

Common. 

11 

„ rctiisa [nltido] ... 

Bliibar. 

It 

„ Cnrica 

Anjir 

CuUlratul. 

It 

^ iririruu 

Deni 

Very oommon. 

14 

„ parofltlca 

••• 

Bhabar. 

IS 

„ acaodcna 

... 

Valleya 

IS 

„ tracbjcariK* 

... 

rt 

17 

1 . CniiU 

Kania 

Omimon. 

It 

„ RloaicraU 

Gttlar 

Flauted and banka of 
Kali. 

19 

„ macrophylla 

Tlmla 

Fruit eaton. 

10 

,, oppoaltlfolla 

Tolmila ... 

Common. 

11 

;; Lodncoa 

Kabhila ... 


tt 

,, Unrifolia 

T)a<lhllk ... 

t> 

EU 

„ ovata 

Bc4ull 


94 

„ Chincha 

Kiamira ... 

•1 

IS 

,, ■axalHia 

... 


16 

17 

^ lamlnoM 
acmnlnau 


DhSbar. 


(HtDRR 17.— AKTOCARPRA. 


1 

1 Artocarpnt Lakoocha ... 

1 Ohio 

Introdnrnt. 

9 

1 CaAranla jarancnata 

Mindn 

Bhibar. 


• oBnr:R i8.- rKTTCArBir. 



Tiubk Ukkmka. 



1 

U*-lb'« parritor.i 

1 ShUbanna ... 

Fatcn ; rtry vonunoi^ 

9 

CtlimitiDla hricnitbyllii . 

1 Xwn biclibn. 

Very common. 













OK I'Ufi NUItt'lf-WKdTm WcoVlKCRs. 


1 >I VISION III,— APETAL.K~( cin^tinned ). 



Scicntiilc name. 


Vcrnnciilar 

name. 


OliDKK 18.- UUTlCAdOyR- (coiicIihIciO. 


Tkick L*a icaiDKiK. 


I'ilcH scriiiU [; 4 o;(!a<lo, Wull.] 
LecanlliiM pediiiii'ir.aria .. 


Saocliila ... 


KUtuaUiiiiiiiiikHHilc [I'rocria imticia> ,, 

ta, Diiii]. 

palypliyMiiiii (liirKi'la 

„ Str:u liLyiiiiiiii 

I, Uivur-'tiloliuiu 

Till Id. IkKIiMKUU'A.. 

Ikshnv t\a nif*ii 1 oMi [iicrvunn, Mtulilen ] (ic*ti 

I, macropliyUtt ... ... Saoclmlu «ol 

ka 

„ pl.ifypliyna, mir. rutiiiUi Oargelu 
fulia. 

I Clittnittliaiiui M|iiaiiii(((ra 
I'utiaoUiii viiniuvtt fNiiii^niiiea] 
i Mciiioiittlia puiiiaiulra [Urtica ikii- Jaiphal jiirl, 
tiuiUra, UotU. 

M hirta 
„ qn{n<iiuncrvifi 

Vlllcbruiit-a fnitercens, fUrtica fru- Poi ilhadU 
tcacciiiy MiithU'ii 1 im I 'nli| 

Ocbrcffeniiia lon^ifolitt ... " 

f» bicolor [ftoclimcH A milicl- TuHliyuri ... 
folia, Moiiilcn] 

Maoiitia I'nyu, [UoBhmtria fruUmw, rhunur patta 

an.l ilhaiilA- 
k.'i^Ahl. 


OUDKn !».- rilMCHACK^K. 


l*ipcr ayUaticum 

Pipcroniia reflexa. [aaxatill», Mad- 

dfii]. 


rippiila infill 


Cuiiimoii t Naiiii *lal. 
Vi ry coiiiitioii : July, 
Aiijcnai. 


C'oiiiiiioii. 

Uuru 

(''OMimon ; AiifriiMt. 


Cdiuhoii ; linlir^ made 
of tlic wood. 
I'oiniiioii. 


Itliabnr. 

ikniiiiioii. 

Krcfjucnt. 

Coidiiioii. 

Hart’. 

Very ooinmou t April. 

(Iui>in'r)n up to 4,000 
f<x;t : llliiiii Taj and 
r>ag<'nwar 


Coiiinioii; llliAliar and 
valUya. 

Very coiauioii on trcci. 


ORl):*.l{ id. COMYLAl’I’JK. 


Carpmna fflgimn 

M v| ’inc-ji 

CkiryliiH lacira 

CaataiieupHla tiiliuluidea 
Qiicrcna incana 


... fviidi chiun- 
k liurak. 

• • II 

... Kapaaf, blio- 
tiya ba I&ni. 

K&tunj 

llaiij 


Comiuori. 


Above 10,000 feet. 
Coiniiioii, J o a h I • 
uiatli. 

Kreqiieiii. 

Very eomiiion. 
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IlliriuATAN DIKTHICTS 

DIVISION III.— APETALiB-(tYmc/wfc«/) 


No. 

Scicntiflc nMuc. 

Vemaenlar 

name. 

NoliL 


ORDKU fO.-<;()HYLAaCjR-<concliided). 


• 

Qaereiu Unala 

Blanj 

Frequent ; Lari ja k&a* 




ta. 

7 

flODilearpi folia ... 

Karahn 

Common, hlfhalarn- 
tiona. 

Vtry common. 

8 

1 , (liUtata 

Tilcmj 

8 

„ annulata 

Fbalyant ... 

Common, rallcja. 


(IKI)BU 8l.-^U.iLANDACKyfi. 


1 

JnffUnii K*irla 

1 Akhrot»£kor 

ComuMML 

8 

Ungflhariltia Colcbtouklaiia 

1 Mao 

If 


OKUKU as. HYKICACRJE. 


1 

1 Myrioa aapl a ••• 

1 Kaiplial ... 

Very common. 


OKDRR SS.— B .TULACE.;E. 


1 

Betnia Rliojpattra 

Bhoipatra ... 

Abor. )0.000 foot. 

8 

„ (lleHilaatiT) aciiiulnata 

iiaonl 

r» 8,000 „ 

a 

[cyliiKiroatauhyaj 

„ nitiila 

Slinoul 

Pnya-nilrah, 

Common. 

fa 

4 

Alnua ucpaleiiaii 

Ufkah 

Banka of all rlnta. 


OBORB a4.— SALIC.VC&ffi. 


] 

SalU (Plcianlna) tfitraaficrma 

Oar-baina ... 

Common near rlraama. 

8 

,, ,, acniophylln n'cal- 

... 

Frcqnrnt. 


bate. Jiioq.J. 


8 

4 

„ (DIandrv) babjioniea ... 

„ ,, Walllchiana 

Majnnn 

Baina 

Introdnoad. 

Common. 

5 

„ clegaiu] Vamaon- 

... 

Top 01 China. 

6 

ciisia, LindUyJ. 



,, „ daplmo'dca 


AUtTC lOyOfH) A<cl. 

7 

„ , LlndUyana 

... 

a* ft 

8 

Popiiloa nigra [faaiiglau] 

Garpipal ... 

1 liuroJueoil. 

8 

„ olllata 

Common. 


ORORR 85.— LORANTilACiLS. 


1 

Vi cutn •tellatnm, Don. 

Banda 

Common on Pyroa. 

8 

(Apliylla) articiilaiiioi 

Ditto 

Common on Querena. 




Ineana and tliiatala. 

8 

,, aitonnatnm 

Ditto 

Ditto. 

4 

Lotnnlhiti (Rnloraiilhna) Ii8iitlrintia» 

... 

Preqnent ; Jant. 

6 

M (ScurmU) pnlTmlratiia, 

... 

Common \ winter. 

8 

„ H eordilollna ... 

... 

Kara i Deeambar. 

7 

. „ H 

... 

Fraqnoil i winter* 

8 

M (r^tamfra) tongtflonia 

Ibleolor, Koib.]. 


OawMitwtaBi 






OV TIIK SOnTII-\Vl»TRttK MOMKCIW. 

DIVISION iV.— UVMNOSPKHMiK, 


m 


bTu. 

Scimtiilc Hama. 

Vcrnaciilar 

uaiiia. 

Note. 


OKDUt I.— ONliTACKJK. 

» 

1 

IQpliodra mlfarli [Gcnnllana] 


Aliova 10^ fwt 1 
fruit nllbic. 


ORDKll t.— OONIFKE^B. 


1 

Pinna longifolia 

Cbir, mlU ... 

Very eonunon. 

t 

H QerudUna 

... 

Above lafOOO feet. 

a 

If aioolan 

RiitolU ... 

„ 10,000 feet, Sm- 




nolf Palnkhanda. 

4 

AbiMSnltUaiw . 

Ragha 

Above 10^ fwt. 

6 

M BmiMmlaaa [dnmoaa] 

»» 

Uuet found bvCup- 
tUn Webb. 

i 

Float rindfow 

>» 

Common above 10,000 



feet. 

T 

1 , Wabblana 


„ „ l»,000 

(Nt. 

t 

Gadroi Dcodarm 

I)lyir 

Introduced. 


ORDKR S.-CUPRE8SINB^ 


1 

CiipiaMBi toniloaa 

Saral 

Nalnl T4I and Joaln* 
math. 

t 

,1 ooniparrlTCiia 

... 

Introduced. 

8 

Jnnlperai (Oajcedrut) couimiinUf ... 

Chichlja .. 

Milam and NStl| It, 000 

1 teet. 

4 

1 , ,1 Kcnrra 

Bhedtra 

1 Rare. 


M rar. oqaamaiA ... 

Del bhcilara, 

ll&nl Pini, 8,000 feci. 


II (Sabma) axoolaa 

PadBin 

Milam, llfiOO loat. 

• 

II If Walllchiana ... 

t 

Bheclara ... 

MiUm and Nitl. 


Var, oqnnmMai Madden ... 

Bel bhadara, 

PIndarl, PalnkhaBda, 
KIkholl gmlri. A. 
klndof ymila made 
from Ihia plant. 


ORDRR 4.>-TAXACK^ 


1 

TiaaiH iMecata 

Thnnar 

CentnunL 

t 

„ — "tin- 


Barat only foondbj 




Boyle. 
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HIMXIJ^YAX DWTBIOmi 


DlVltfiuK V.— ENDOGENifi. 


No. 

Scientiilc name. 

VernaciilaT 

lumia. 

Note. 


OBOKR 1.— ZIMG{BERACKiK. 


1 

Curonnui angoaillolU 

Banhaldl ... 

Up to 4,00^ left 1 May. 

t 

n loiitfa [kuduofi Uojltt] 

Ualili 

CaltiTated up to 4^UU0 

a 

Hcdjehiom ipleatum 

Kaoli6r-kac- 

Gommea. 

4 

6 

n coociiicum 
„ Tlllomim [MrildenJ 

hri. 

Raktbaldl... 


4 

n lenuffloriim Mnrdui Ali] 


Rara9 Plyura. 

» 

coronarlum [llaTiiiDi 


»» 


Maildon]. 


Oardona. 

0 

Roaeoeft imrfmm 



0 

1 , alpina 


ik>ininoD i aiitaniL 

10 

M Intc'E [gnckUa] 



11 

„ elailor 



IS 

Zln^bfr capftmtnm 


mkwl b-atjTBk. 

13 

„ lifpilatfim 


Rhkliar. 


19 tvir. chryaaothcmuiii 



14 

M caaaiitniifiar rdatom, Mad- 


BhlnTU. 


denf]. 


Rhibar ; eaten bj pin. 

13 

99 offlcinale 

Adrak 

Cnltl rated. 

14 

Aniooia*ii aubiilatom 

llalohi 

Gardvna 

1.7 

Coatua apcdoaiia 


Rare; rallm. Aatamn. 

14 

Globba aactuida 

... 



„ Oriicnaiaf 


»> 


ORDSa a.-MABANTACiL£. 


1 

Caana apoelofa 

1 Klw&ra 

(i ardent. 


ORDER 3.— MUSACEA 



1 

Muaa aaplmtiim 

• •• 

Ciillirated. 

t 

„ aqMl«Mla 

••• 

Hirer banka, Aakot te 




Dfft&rdifila. 


ORDER A— AMARYLLIOACEJE. 


1 

Crlmim ioiloarlvm 

Chandarkan- 

Common ; July. 



wil. 


a 

„ apedaa 

... 

Introdocod. 


ORDER 3.— HTFOXlDACBjB. 


1 

CafMdifW NMmts 

Pitfrl 

Dhfrnm 

t 

t, orohloldHi 

n 

Common up to 4^400 

4 

H jpoida nlBor 

•aa 

teat. 


(»Dnt C.-UUDACBS. 


1 

Paidaalliva atiMBtlo 

Kalir paU... 

Vcrycomnm 

t 

lrl4 fl^Mlcnala 

Nll-kaaval 

GooummL 

9 

99 kvoMoiiaiMifa 

... 

w 

4 

dceoia 

••• 

ricqMBt. 

4 


... 

^ m 

MMmnmPUO&L ^ 
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Sdcfilltle nMM. 


Vcmtenlw 



ORDfiK T.-IlYUROCHARmiLfi. 


VnUIrnttitt iplrallt 
HjdriUa vtrtleilUito 


Bhim m 


ORDKK 8 .-OR(?lllDAClCJC. 

Tubk Mamxide^(Kno.> 
SvH<rBllllk rUMIBiT.ULUA. 
uxmn, ... ... I H 4 iula 



Oheronla 

MImMtyllt WBltldiH 
IMcnU cf\\w\nmtmehy% 

Llmfrla iifpileMlii 

6 I CfcloKjrnff ii'tlda 
„ ^rteeBS 

M oral la 


Fob-tbibe Devdkobiiji 

SrlB coutbUbtIoMcb [OotomcrU apl* i OBim*’ paiviB, 
CBtB]. I 

DoMlffiblwB BlpcBtra ... ... I 

^ PliiardlirroaBiimf] ...I 


Tbibb RroaivDiBJi (B'^b.) 


AfwtBrlB RmtlhlBiiB 
PhaluB BlbiiB 


Tbibb Vakdbji. 

Pfnbiaiimi IrlBtf [LbIbIb trlelior- 
llllB.] 

BvioplilB canptBtriB ... 


Qjrrtapm faBBB(flBTB, Rajlr ni.) ... 

VaadB erlatBlB 


10 iBBOOiBlliBBI gBtiBtnm ... 

11 M WpIlloMnii [CjfnMdla*ii 

piMnomiB, Roxb.]» 

tl ABrltaB«at 

tl E, odoratoiB [cmutnoi, Roxb.], 


Taw elBTBiloBii, 
Cotond DBTidaoii. 
Common, BlniBr, Cbt« 
DB, Anximi. 

LtrlyB RxtitB, CoIoubI 
DBTldBon. Angoat. 
Common, ApHL 
Vallc/a. 

Kotahgftr. Ootobtr. 
BIumti oomaion,Maf. 


Common on oakapJaBB 


t4 I OaliBlhoplBBtaflB 


Hjidnlbor 


Frcqnnit. 
CoomoiiE Jbbb. 


Bhfcbar. 

Vi-rj oommoii at ar 
BiamTaUJimo. 
Colcmol Darldaon. 


Freqnonlp low Ifreli. 

Rm Bhdbar. Salop 
mada from root. 

Fi^iiantp aweat acant- 

ConmioiiQp to 4,500 

tot 11^. 

Common, on trtaa. 
Juno. 

Verj oomn:oD, low olo- 
Tallona. U§y, Juno. 

Ilaldwanl, on Ulmua 
Intogritolia. 

Common. Jnna. 

Coloiiil Darldaon. 

TwrcoBMDW. ApllL 


49 











BIMXLAYAK DIKTIllCTI 


DIVISION V.— KNl>0(lEiN.t:-(rv/«//>ii4 Af ). 



Sl'icilftiAc miuc. 


Viriiiiculiir 


OUDKll 8 — (mGHlUACli;^>-<cancliiiU)il). 


TftiBK OniKTDi:. 


96 Orchil lotifolii 


98 Accrii ingiiitlfolii 

97 riaUnthrra SiiiRuna 

98 „ ob(H>nlata ... 

99 ,, acaiiiinata . . 

30 HeiDtpttia coT.lifolla 

81 Petiitylna gooljeroidei ... 

89 Herminlum Monorchia .. 

88 „ graminctiin . 

84 HabcnarU pi*clinata 
86 „ inUnnetlU ... 

36 M tnarginaU ... 

„ cnBifoila 

„ plantaglnca 

, roitrata, Madden 

40 Gjmnadenia oommeljiMefolia, Mail- 

dcn. 

41 Satyriuni ncpalcnae 


Tainic Gaitrodikji. 
48 Kplpogimii Gmeliiii 



Fakwa-dimni 


rimlMiiii near 
math, Jtiiu*. 

Very cimiiiton. 

Kanigar^ Se ptcnvhcr. 

Ni.'ir Xuliii T«l Brrw’- 
crr. SiprcmlicT. 

Naini Tal. Co on e i 
Darblaon. 

Near Kliaima, Sep- 
tember. 

B'rcqncnt. 

Top of Ijiriya Kduta, 
Aagiiat. 

Hare. 

Coiiiiiian» Si ptember. 

?• ff 

Very co. union, Augiiat, 
^‘ptember. 

Colonel Darldaon. 

*» t> 

Pcrliiipa name aaemar- 
glnatn. So. 38. 

On Kali math, 0,000 
fret. 

Very common, Aagiist, 
&>ptcoiber. 


Colonel Davliiaon. 


Tains Nlottil^ 


48 Spiranthoa aiiatTalla 

44 Epl.vaotU latifolU 

46 H iraomatachya 

48 Ooodyira repens 

4T » prooerm 

Zanslne anieata 


Very common, Augaat, 
Hoptemker. 

Comuion. 


Binaar, Angnat. 
Winter. Bhabar. 


Tning ARi.Tiioarin. 
4f Oeplmlanthm aomnlnkta 

Tains CTjraiPKSiJL 
80 Pyprtpndliim oordlgamm 


Cbromon, nnder iraea. 
May. 


Larlyt Ktetn, May. 
Colonel Daridaon. 
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DIVISION V.— ENDOOENiE~(«w^*«»'^)- 



VernACMtM 




Retenllile i 


(mOKR 0.- PALMAC/^I^. 

Ohaiiiirrti|iM Martlnna ... ... l HiAkll 

„ twr. kliaajanii, Maild«it 
Watlicliia ilutallloru fllttrinaoblongi* | Kala-auwia.. 

fulin.] ; 

l*li«nix AylrentriA i*tfr. humllifi Ma>V Kliajiir 
(Ion. I 

,1 acaiiliii ... .. ; 

Culuiiiiii Koylcaniid, [C. Kutnag ?] ... Hct .. 

OM>KK 10. 1N>NTKl>KlUArKiK. 

roiiUMliTia (Moiiocliuria) liasuila. I 
[L*. ragliitilia, Mu<l(len.J i 

onmVL I i.->MKLANTH:VI>Ki0:. 
rttmitiim 

„ LeM^livnaiilUiiiiniii [irriilario 

Lv'acMiuiaiiltiip Madilfii.l 

M Wallu:liii 
M llttmiltoitUniini 

l|>lii^iuiA [Angii'.IUria intlicii, 

Jlioarii.} 

cmoKU IS. LiiAArKjf:. 



Ffoquent. 

CoiuMii» ralto/a. 

Up tu A, 000 fcol. Bla* 

Mf. 

Rhabar. 


Coranioii. Uioc flddi. 


Couimon. 



I Tttiii:. Tiiii*f^ 

Tulipa arvIhiU 
(iagtn cfi*gaii» 

Lloyilin MTOthin? 

,, irtiiilciiac 

Krilillarin VirifclUata ... 

f, Tlioiii40;ii.*iiiiini 
Uliiim WdlluMtiuiitiiii ... 
f, iu|nlciiac 
„ gigaiitvum 

10 I Mctlioiiica OtloriutaJ tiiiicrlia 
11 I fulra [ilifincliii] 


I .M.ij9ii1ft.nAlkuJ 


Fiiiilora 

niiimiya ii.ar, 
liiali iiilngal, 


Thibk Ai.o|v»:a 


19 Aioc p'*rfolliilA 
Yiiccm glorioM 


.. I liliikHAr ... 
.. * Kntiib.'uia ... 


Tdinr II V 

IJ Uriipctaliim ... ... . 

n Urgifica ln«Uea [Scilla in Uca, Mmi- . . 

dcij. 

10 AUliiiii Icptophvlltiiii ... ... rirlyn Ittlnum 

17 „ Waltichil ... ... rajk-rivN Ul|. 

Mn. 

10 ,, dliplkum .. Shcolia l«li> 

pan 

10 »• Jibim ... ... ■ Jibbti 

Ar^od ... ... Argniid 


Prvonnit. 


ConiiiKm itp lo 7,000. 
„ ab.>ve 10,000 f«el 
Com ■ on. 

Above 10,000 
I'hiilMln, a^i feel. 
Common, April. 
Comiuon, KanllNmli. 

Above 10,000 feet. 
Valicya. 

Above 10,000 ftol. 


Vallcjra. ApHI. 
Netnrallseil. 


Harr, Kill me lb. 
Cummon. 

Outer rnnge. 


Ab^HiP 10,000 feel. 
(IlnlpAnl, 0,000 AeC. 










HIV.<UTAK Djmicn 

DIVISION V.--BNDOOBN®-(f<»«/»W). 












OK TIIK !tOBTII>\rKKTKRN TROTIKCR8. 




OIVIHION V.— RNI)f)OEN^(r(w/tW0. 


Na 

Scivntific nimic. 

VcmAcnlar 

Note. 


iianitf. 


OUn.vK I7.-1>I<KS(9IHKACKA. 


1 

lioHCorcA rcnilcolor 

(Sriitl 

TiiinrH Mlibli*. 

at 


Ta r tnxtir... 

Sw 

^ IH'iilaiiltyllii 

MiiKiiia mu- 

iNilM-m nil Me. 

4 

iiiva. 

5 

„ tlttlio.cUii 

Ouii 

AbiiveG/Niu fii-t. 


ohDKIl 



ThIIIK J)UAi:U\CVI.K>K. 



1 

Arinrma »pec1iiiui 

SarpkaKOK., 

( 'omiiifm. 

at 

„ •IncqiiMiionill ... 

»l 

Vfry ciNiiiiion. 

9 

„ IMNlUilllll 

»• 


4 


»» 


A 

Arum liANtutiim 

»• 

CoiiiiiNNi, •Inly. 

i; 

Hunroumtumifiittatiini 


»> 

7 

,, flllffiCfAtlllll? 

Kala bank ... 

K4!a«lliLiiKi. 

8 

AmoriiKoiilmlliM cani|iA n it 1 a 1 ii ■ 

... 

IthilMir. 


lAriiiii ciiiii|iiiniilalniii, Koxb.]. 


July, vc-rjf 

9 

T/phoitliim? 

M ... 


Tkibr Cai.aiiik^. 



10 

liemuNaUa TlriiHira 

,, uipllllfura [Calailinni pu> 

liaicbpili l&lii, 

Up to 4,rifMI 

11 

llkiij pimrilii, 

AbovcA,rNN»rii i, t\uw 


iniliiin, Itoii? 

em, Jmiv. 

19 

Colocaaia Ituxbiirglill 

4aii|f1i ifwla 

Very outiiiiifnt. 


Oar fiftpar. 

Cultivated. 

19 

„ hliiialciwia 

Owia and pa- 



par. 



OUllKll 19.-4IUON1ACKJK. 


1 

AooruH caIniiiiih 

lUich bij ... 

Hare. 

f 

HciDUuiMufi olHvinalU, rotho* olHci* 
iiiUla, lloxb J 

„ Ut-cnral VIM [ ru.hua JMNir- 

Jiathiuiifliya, 

Near llhiiii T&l. 

9 

Ki'lauaiya ... 

niiiaar. 


•Ivim]. 


4 

Poihua Maui 

... 



OKDICK 90. rVPHAC/JK. 


1 

I>pti8 olepliauliiia ... ... j 

' railera, pe- 

Illialiar. 

9 

tt aiii(U4t| folia ... ... 1 

t4ra. 

Hora 

Marahea. 


OBDRR st.-JUSCAOIHAVKM. 


1 

Potanogaloa oalaiM 

... 

JIhim T4I ml Kalnl 
Til. 

9 

fp oraarofiatim ... 

... 

9t m 

9 

4 

pp crlapmtt ... 

pp ptmUiMunt 

... 

»• » 

n n 

8 

pp perfullaluin 

... 

u •* 







»90 


niMXfAVAK itiftntH'rF 


DIVISION V.— ENnOQBNiK-(ro«//«M«/). 


Ko. 

Scientific iiHine. 

ViTiinculiir 
not e. 

Hole. 


()UI>BU SI.— J,KMNA('1L«. 


1 

liCiiiiiii minor 


Illmliiir. 

9 

•f |n»lyrlil»i [iirliiculiilo. lloxh.]- 

... 

Sin-oiiio, up to 4fiOO 

1 

OISDKH 9A -GUAM1NK^. 

Thiiik OnrxKiK. 

1 try /.o sail VO ... ... 1 Dliun 

fwi, 

Ciiliiratcil. 

9 ; 

ThIBK VllAKAHIDKiK. 

Vjcn Mnva 

niiiita 

Cull Waf 111 . 

A 

Tulv L:lfrynfo 

Lakovlilyo ... 

Coiniiitm. 

4 * 

„ RigMItM 

II ... 

Krcqutnt. 

A 

TmIIII: rAMCFJK. 
roopotu «i lonjcinoriini 

Kano 

Uloe flelda. 

€ 

I'oiticiiiii (IMiritiirln) eruclotiiiii [Ito- 


Freqianit. 


yltfi,AfiuMin.| 

M rwr. ilUlficliyaa ... 


ff 


ft OCUMlt;U‘liyilH 


»• 


rmileiifn (ilr«lio|Higfiii) ocitmliiniiMil* 


Colonel Oorldinm. 

• 

i niiiin. 

I*nniciim (Kchlnocliion) cn'oniini ... 

Jong'i iiionfli- 

Comiiioii. 

V 

M friiinciitacrnm 

ro. 

Jliancom and 

rii)tirfili*il. 

10 

„ InNiHHiyniiim eliniiiirmplilo 

niaiHliro. 

Vtry coniiiioii. 

11 

Moitikn]. • 

n (Sdorlo) iclMiciiiii 



19 

ft ItoMciim 

Konv'iii koni. 

Citltiratixl. 

la 

»• (VlriiarlA)mllliioeiim 

Cliinii 

t# 

14 

I'cniilaetitm trillornm 

Jtlniolalyn ... 

Coiuiiiiiii. 

lA 

Animlliw 1o riilranto, M««l«U'ii’| 

f* 

111 

ft iic|m'ctiaip rntilinrUf Moikkn, 

... 

M 

17 

TliyAttiio!niA ofrrtNifla ... 

1 Aimm 

Very cofitiiion. 

10 < 
10 

TlllIlKSTIP.tOliK. 

Aracliiic lio'ciforiiiK I 

ArUlida ryoniiiilliii ... ... | 

lliiiiiiy.*i A kn- 

ro'onol IliiTiilonn. 

fit 

1 

InIRK JK. 

ViUa c'oiifiato fS|Nirulio*iio eUmipilmt 

kal mnii. 

Very ctniinioii. 

Comiiion. 

91 

MtiiMniJ. 

Aanwtia allNi 


t'oloncl fHivIdaoii. 

99 

M«ili!«ibrrKiR ay'raticn ... 


llnre. 

9.i 

,• fCinlciiliilo... 

1 ,, , 

»• 

u ! 

rolypnipni 

Giooirioliyo, 

Coninion. 

9& ; 

Tcrolla latifolla ... ... | 

W • 

4 

90 

Tamii AkuxinxACKji. 

1 nrogmllco lloxbarglill ... ... | 

1 Birlini.iiol... 

1 

Common 

97 

‘ „ Korko ..T ... 1 

' Knrko ... 

ft 

90 

„ BctNiWnola ... ... j 

Kal Inm ... 

BMmm 







TMK HukTII'WKkTKRN VKOVIKCKK, 


Stil 


lil V IHIUN V. -KNi)OUi•:Nil!^>( ). 


No 

ScioiTlitIc iiiunc. 

1 

Vrriiucular 

imiiic. 

Note. 

Sttf 

OUmii 93.-4iKAMlNI£iK- (CO 

Tmini: Ciiijouiih.a. 

Ch^oria ikoom 

fiilniml). 

C'oniiiHHi. 

30 

OyiiOilon iliiciyioii 

IMIt 

Vvry coiiiUMMi. 

31 

KtiiMini* ooniciiiM 

MaiKliiwa ... 


33 

iniiica 

... 

Omuuioii. 

33 

Thibk Avh:syM. 

AvenftMiitrgi 

Ja( 

('lllilYAUil, 

34 

,• fatiim 

\ Jiii.tilii 

('OIIIIIIOII. 

35 

Tmiiik FiMn-iitc. 

r<Mi ftnnim ... 



33 

„ ImllNMA 


ft 

•7 

„ triiriiilia 


99 

EH 

KmgroatU eynofttiroiUca 


t OllltllOtl. 

39 

,t eaiiJuta 



40 

M llllUlM 

. . • 

Cot. DuvldBOii. 

41 

M aniubilU 

... 

9» 

4f 

^ elllsU 


Ciimiiirni. 

43 

,, pliinifjM 


Very ctHiinioti. 

44 

,, dUrrhviui 

... 

C>Ol. DllV lllWNI. 

45 

,, nardolflts 


Ctoiiiiiiim. 

46 

,, orivntttifi 


1 ictolKr. 

47 

Koalerla criainto 

... 

Very cMnniiiofiy April. 

43 

IlAciyUa gluDH'rsto 


Krttfiitiii. 

49 

l‘'i«luca (i)riicliyp<Mlliini) mpalciiaia. 


Coiiiinuii. 

60 

Trlpogou (riaglolytrum) fliiforme, 

... 

99 

51 

ThIIIK llAMllU5C4fi. 

ArtuKlioarla falcata 

RIiikHI .^nd 

Very co'iimoti. 

59 

(Two 

'rhainnocalauittii aputhinonw 

NinitBl. 

Ulnirai 

DOdatotl. 

53 

n Falcoiicri 

Kali ringAI... 

(^MiiiiKNi, May. 

54 

Dcfiilroealaiii' 5 strictuB ... | 

Uaiuf 

JtlinlMir. 

55 


♦ 

»» ... 

JlliaiiiaB ; cidilrated. 

56 

TiirsK JloiiOKAcrji. 

fjotifim tcmiilcntum 


Bli4bar. 

57 

Trlilciim Tiilgire 

U1 gciifin ... 

CiiltiTaterl. 

54 

„ Biriatiim 

liar*. 

59 

llordciim licxaBlyclittin ... 

Jbo 

Cultirutoil. 

60 

M himalayciuM; [cBBlcato] 

Uajao 

t, aboro lo^ooo ft 

1 

Thibr lltiTriioM4.iACija. 
OphlnriM perforatuB 


Very eommoB. 

til 

iMilMillU exaitBta 


Feeqaeot. 


M Miaota 

... 

Kara. 

64 

M Ittrla [Mncalthla torit]. 

... 


65 

llaalBarai graaulma ... 

... 

FreqateiC 










ani 


HtUXtAXAH mRTBICTH 

DIVISION V.— ENDOUENiB— (r0N/MN/«;). 


Vo. 

Seicntllle nonio. 

VernAeulAr 

Koto. 


ORDKK fO.-43BAlft[NlUl->(eMiel«k«l). 



Tmiuk AxpaiiiHMutxiiie. 




ANDOorottoo, WITH KUMOKii 10 Ktkudkl. 


Oft 

Iffteropofcon eoiitortiMi 37 

KAUiArlyA ... 

Common. 

07 

„ poIjrNtaelijiifi, 49 

M 

ft 

ftO 

Tuchmiinm eorolUiiii, Oft 

MoniyA 

Ffffquoiit. 

ft!» 

lucltiriiicmiw nfiei'lofiiit, 130 

... 

if 

70 

8|i NliofMiomi InTolittiu, 117 

... 

it 

71 

A|MH*n|ili liiiiialAycfiMiE, IftO 

... 

Kafo. 

7S 

llAiliratbcriuit loticlfoliiifi, 037 


Common. 

in 

„ mietnN, 089 

... 

it 


Toiim AxDUortiooKXio. 



74 

lUihrAthornm tulmnniiciw 9<I0 

... 

Common. 

7ft 

Cjuibopogon pudinodefii 097 

... 

ft 

7ft 

„ tHflUiui, soft 



77 

»• TcrBloolor, 801 

PirlyA 

Vfefp eommmi.NA{nl TaI 

70 

M nefoliilup, 803 

„ IworankiiMi, 80ft 

Common. 

79 

Mlrtym* ... 


ftO 

„ Mwtlnl, aot 

BhftbAr. 

ftl 

IteonoMit* 810 

BnjATA 

Voiy common A morn. 

•f 

AmlfofiofOQ trylbroooleoE, 841 

Com:ron. 

03 

9 P pnnculiw, 043 

PAgrimAlik... 

Very common. 

04 

H controTmiift, 349 

... 

Very common. October. 

Oft 

„ nioiiUioiiif OftO 


Colonel liATidioB. 

Oft 

Rorolinni liol9pcfiiil9« 304 

... 

CoaHBon. 

07 

Aimihcrnm miirlcft9a«« 898 

OAndAr.IcBAkio, 

ii 

00 

Chijoopooon ewrnlcuE, 404 * 

GwcTijA, pAr- 

a 



biaI. 


■n 

,, Trlnllt 400 


Rnro. 

90 

„ AojUwnnm 40A 

SAlim 

Ck>mroon. 

91 

„ fdiliiBlAtnt 40ft 

if ‘ 

99 

99 

M Tlllotnlatv 407 

... 


93 

„ flMieopilt, 409 

... 

Baio. 

94 

„ snbrqKtiA, 430 

... 

N 

95 

„ IMirvliipIcA [R h A p k i • 

mlcroAtAcn/A,] 431 ... 

PAlklyA, ehlr- 

ahIa 

Very eommoii. 

90 

RpoAiopoofto pcilolAfiAv 448 


Common , Nninl Tinlt 



.<nly. 

97 

AnthlAlIrlA AnmcHnAMA 

UlltiykAnyor, ' 

BhiliAT And TAlleyi. 

90 

OIIAlhcTA ... 

! JjotlRh-niAtL 

Koote luminoniL 

99 

I'vperAlA Amn^iiiAoeA[c]r!la<lrieA Ltm], Bkiro 


100 

BAoeliAniitt •ponUntfiuD ... 

JHoiwh 

Bb&nr. 

101 

W 8ftr» 

Barur 

100 

H •emidfcniiikeiiA 

Til»iiiorA ... 

ft 

100 

• »» oxAlUiani ... 

it 

104 

H Kvai» ... 

lianj 

_ if 

10ft 

litaBthM •llTaoNt, Blgv. 

SOBO 

Common. 

100 

•• T«lplnH9» Mdow. 


t» 

107 

» flllMlam. H«w. 

• •• 

ft 

100 

. w mfnm, MttA. ... ••• 


ft 

109 

M roipllvm, Biftod. 


ft 

no 

111 

LrpUftlienioi Bojtftoom . 

PcmKiiIa ,#ji. ••• ••• 

••A 

k9 0 

But. 

fnqMaft. 

no 

ibilAltO jlipOlllOA 

••• 

it 











OP Tire voiiTR-WKSTinnr ntovnross. 


DIVISION V.— ENDOOXSriE->-(niMf/M««<t). 


Na 

Sdciiilfle iMino. 

VmactOav 

oamt, 

Nolo. 


OBDKR li.->CTPBRACR«. 



Tmok CrraiUhCKti. 



1 

Cxptntr (Pycrcnd) cApllUrli 7 



s 

M dlaphoniia 7 

••a 

••• 

9 

„ angiilaiiii 

• f • 

• »4 

4 

n alopeenroldft 7 

... 

... 

6 

0 

N CKneypcrut) cmprcMiu ... 

M alllOfllllf **• 

... 

... 

7 

n Irla 

... 

Common. 

8 

CfpCTiM niTcofl 

... 

Vary iMiaimon. 

9 

n feOfrotifonnU ... 

bfotha ... 

CnlttTaltd. 

10 

„ tcnalfloriia 

... 

Common^ Anfnil 

11 

M rolimdita £li68ailiiehyi>i, 


M 


Hotb.] 



It 

M obllqiiiis 

• •• 

M 

18 

M nmilliiii Cpyi|nuiiia» Btts.] ... 

,, Wallichiaiitis ... 

• •• 

... 

14 

• •• 

... 

15 

„ flnibrlatiia 

• •• 

Vary cooiiimml 

16 

u dltutna 

• • • 

17 

llariicua eypcrlnna .«• 

Panmoiha 

Cominon* 


and na||ar- 
niiillia. 



18 

KjHingSo inonocvpbala ... 

NirbitI ... 

M 

It 

„ Iriccpi 

N ... 



Trihk Scibpf.ji. 



to 

Abllfaardia moiiontachya ... 

... 

.«• 

81 

BIcodiarit paliistria ... ... 


... 

ft 

p, uniglniula ... ... i 


... 

88 

Blcogtniia orata ... ... I 


... 

84 

„ cnpitnta 

... 

... 

85 

Sclrpim jnnoofdca [mntlciMiJ 

• « ■ 

... 

8# 

,, IncuttrU 

• •• 

Bhlm Til. 

87 

M aflnia [matliliniia] 

• •• 


88 

liolopU Mtaccii 


• •• 

89 

ft inplna 

5 

• •• 

80 

81 

M Roylcl 

M Irlfida 


Conranm. 

88 

FlmfirlatjrlU pallcMcna ... 

M Jttiidlornila 

• •• 

... 

88 

• •• 

Vory eommoot 



AogiM 

84 

85 

M abblvlatadqra rMOMoU) ... 

M qaluqiumitilara 


Comimm. 

88 

Krli^onim ooiBoaam ... ^ 

B&bar*' ... 

Vary oommon, an- 
liuno. 


TkiBB UrroaTrarjo, 



" 

Xdpoetfplia antatca ... ... | 

«ao 

Very eommon. Jnly 
and Aoipiat. 


50 







894 


rhu^latah oinnuon 


DIVISION y^ENI>OGENJ^(epiie{M<M). 















ttSSKS SBiISS 


«» THH vorra-WBanm novnran. 99 i 

DIVISION YL—ACBOQEN JB. 



Sclentlfle naae. 


OltDBR t lliXOSS* 
Tbids OLcicasmACU. 
QMciifiiia diohotooa ... ... I 


VWEUlQlte 

name. 





Tubb DlCSMKnUK 

9 Woodalt lanoM 
9 „ donsBta 

4 0ickaoiiia appendienlntn fSitolobliim. 
J. Bmllli]. 

TbIBB IlTMBHUFllTC.l.BiB. 

Hjmemmhjrlliim pojantbus [exiicr* { 
turn ?j 

Tjubb Datalubbs. 

Db valila (LeoooitcgU) membranulota, 

,, ^ Immcrsa 

„ nu'llflLatBtBf 

palchra.f 

^ „ chacrophyUB 

Kj’""' 

„ - lUKlosa [Acto- 

phorus rresl.] 
(Endarallir) dlTuricata (cle- 
Ipuii. Hwliten). 

I, (Microlcpla) llookcriana .. 

„ » epeluncsB 

(Stcnotoma) tenulioUa 


TbIBC FT:.BIDFi 


15 AdlBDlam lunalaiuni 


CBBdAiuin [rhUophorua 
Swarts]. 
Cepllliia-Teiierta 

TCBlieU&fll 


GMUeiithci Dalhomie ... 

,, iBrinoea [dealliBU 
Onjehlnm mmtmu 
JaponieBiD 

rtf iM [Chtfloptoekm] gntflto 

AltMona nltidnto 

ealomdnaoe 


^ wr. iteBoplqriU 

^ (laidri aarlla 

fPdalB) Bylina 
(CamDlmi) blaiirltB 
, WmUldilBM 
(lAtolifO^U) ladM 


MiiHraka 

Hanarii 


Blalakiitra. 


fiBMb DudatoU. 
CeauBioa. 


On troee, Dlnsar^ On* 
tober. J. U. Batten. 


Frcqnaift. 


Coxamoii, Binear. 


Vcfj oonmen. 
Bh&bar. 

n 

Common. 


Common. 

Veij common. 

Common. 


Very common. 
Common. 

Bmi neemblee Cryp* 
iQfcniania oriipa. 
Bare. 

On rocke allow lercU. 
Veij common. 

OoeiieoB. 

Vety eommen. 

JS~“ 

KMrBMisMr,/. H. 








HltfiLAYAK PVUmOfS 


DIVISION VL~ACnOOEKJE— 


Seieutiilc 1 


Vernacular 

udu;:^. 




OltDEK 1.— FlLICfi8— (coiiilniiod). 

Tbibk BuiCii.^i;iK. 

WoodwardU radlcaua | 

TaiBR AaFLt'.Niaa:. 

Aaplraiiiiii (Eiuiiiplcnluiii) cnallor' 

lUC. 

.. M alteriiaiM 

;; „ vi.-idc ... 

„ ,, trlchonianca 

„ rcr.iCtli:tl ... 

,, „ p*AiilcauIc 

^ ^ adia n t u m 

nl .mm. 

M fontanutti, 

• „ varl«M ... 

„ M bulbUiriinit 

tenuifolluiii 


[coticlnniun 

Wain. 


Wall]. 

(Athyrlum) lliclyp t a r- 
olilcc. 

„ .. tuacru car* 

pnm [fo'io- 
lotiim Wall]. 

„ M nljfripca ... 

,, flUx fcmlna 
IPM 1 1 n •- 
turn]. 

.. » wyphyl- 

liiin. 

„ „ flinbrli'tiitii, 

,, ,, nmlro a u ;q 

[Allantoliii 
anatraU’] 

,• (ZXplaiium) po! y p o d i- 

OtdCR. 

^ „ umxl.-'Tii 

„ (AnltOi;oiilum FRciiicn- 
tom. 

„ (Iiaisid!etyum^;K'«^cira c h 
AetinloptcrlB radiate ... | 


^ Tfiiois Aapiuiac. 

Aapldiom (VbljBtieliun)1inrlculatum» 
n M IhelfoUnm... 

60 I M H Tbouiaimi ... 

61 I ft t* aciUcatnin ... 

I'm m Mr.rafobar* 

baUiiBi Will. 

M M PrmootCli&iiiii, 


Idl ngra 


Morpnchh ... 


Lbvr IcTola, Tiiy i 
laon. 


Co'nmoa. Blnaar» July. 

Vc*ry CO iimon on «ral la. 
A iovc 19,000 fact. 
Cuiiimon. 

Frc<iiicnt. 

Coinn'ton. 

lluro. 

Vrctpicut. 

•• 

Hnra. 


(*o1oiit‘l DavMron. 
Coniiuou. 


Ci)!oncl Darldooii. 
Coiniuun. 


Coioiicl Davldioo. 


Couiiiiou. 

,1 edible. 

M not iliibfc. 

UaiC; Very like Aapic- 
niuo aiUmauH. 
CoitiiiKm, Mrallii, Sri- 
nagar. 


Common. 

AhoVa tfiOO laal. 
Common. 

Vary oammoii. 

Colonel Davidioa. 













OF TRB KOnTH-WRSTRIlN FIlOVIKCKa 
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DIVISION VL— ACROGENJM<joiil«iir€rf). 



ScICAtlllc lUUM. 


VeniMulAr 






OnDER 1 .— FILlCB»-<contlutted). 

TbiBK AtPIDIK 4 l--< 00 fKAttM). 

69 Afpidiiim (J*olyttielium) BrUtotum 
(ooniifotiiim WiiU). 

64 M (Cyrtomliim) fMcatiim ... 

91 twr. cfiryoll* 

dinni. 

Nephrodittio (LMirem) paicnm 
99 99 canum 

•9 •• proUxiim ... 

n 91 dlix niM ... 

,9 M Vttf. coclileft- 

tum. 

99 99 flaccldiim ... 

99 99 Bplniiloauiii ... 

99 99 BpiirBIIIII 

9 . 9, o fl o r B I II m Kairi 

(eriocBrpuiii 9 H. K.) 

H 99 oiiffiuttfroiiB. 

99 (£iinc*plirodiiiiii) iiiiUiiin ... 

99 99 ciica 1 1 B I It m 

(imituaii Sivb.). 

99 99 Bridiim 

„ „ niolle 

99 (Saffaiia) polyiiiorphitm ... Llngi 

99 99 vurioloMiiii 

99 99 cicnta iiini 

Nc^hrolepia cordi folia [tubcMtu. II. 

Olcandra neriiforinia 

99 WBlliclilt 

TrIBR POLTrODlRBI. 
Polypodiiim (Pbcgopterla) c r u b c > 


(Gooloptcris) uroplijnimi 9 
,9 prolifcruin, 

99 linCBtilRI ... 

9. mnUIllneB- 


60 99 (Gonioplilcblttin) aiiMBtittm, 

61 99 99 laclinoiHia . 

6f 99 M BUbBliriCUlB* 

lum (Brinitiim 9 Wall). 

63 Poljp^uui (Nlphobolufi) BdnBaceiii 9 

64 99 ,9 IlnqiiB ... 

66 99 9 » Btlgmoaum, 

M „ „ Itaam ... 

91 n N (ilooculo- 

99 (Plumttodai) 1 1 n e a r a 
rneopdlU nnda]. 

9 . 9 . Bormalo ... 


Bh&bar. 

Fwquciil. 

CoIoimI Daridaon. 

Coiii’inoii. 

Very oommon. 
Comiiioa. 


Vary oonimon. 
Ootntuon. 

Very comiaoni ediblo. 

Frequent. 

niialRir. 

Colonel llBPldiMm. 
Fnqiumt. 

Up to 49(100 Heel. 

Uuro. 

Common. 
lUrci Jii»altoUi|. 

Common. 


Low tlmraaoMk 

Gommoft. 

Ahibar. 

ValUja, 


Common. 

Frequent. 

Oommon. 

Common. Jnno. 

Bare*^ 

fl otiitod f onit mif 
Ctminioii 












HnUlULTAV PlSTElOn. 


DIVISION Vl.-*ACBOOENJ^-(Mi«miiMl). 



Sdcnfeffle BAtttt. 


OliDBR ].— TlUClCS-KMB^aM}* 

Tbibi PoLTPooiBJi— (oondndid). 
PBljpodlam (Pb/nkAtodci) membrm- 

^ M ft r ifldBm 

[oBjlBbfUii, Wail]. 

,p n mB'MOdoil, 

^ cbeuipcB ... 

n (DiyBBTlB) propinqunai^ 

M rirala 

^ If qacfelfdllani ... 

N M jaglBadilolinm, 

^ H hlmBlajcnie 

[▼enofftaiiif Wall]. 

TbIBB QBlIOfinDBJB. 

OpmaiQgnmiiia (Laptogramma) Toftfta, 

110 ^ (KBgjmtiognunnia) Moiiaa aar 

Tcaftita^ fern. 

111 M » Andenonl, 

lit M M Jaranica... 

110 (Mllgnea) Unceolaftap 

114 H . IbtoHU... 

110 YlfttarlB^aTlfttorla)clon;afta 

110 ^ (Tmlopaka) eoolopaadrina T 

TbIBB AOBOOriOBTBJB. 

117 Aeroaftidiiim Tirana ... I ••• 

M war. delftlgenni [Ifanis* | ... 

dam Mftlgamo^ Wall]. « 

TbIBB OOMOffOlCBJI. 
lit OHMBdaClayiQnlanB[lnftanipto] ... 

lit M ragalla «ar. japonlGB 

Tbibb SoniTACM. 



SahlaMdlgiftala 
Itl I lovodinm MandaBla 


llarora, ban- 

dhaaljB. 


Tnmi ICAmimAcnik 

Aagto p uria O T iela ... ... ) 

♦ 

TSom OvnoonoaBAotJB 


OphlD gl oao w a yolgaftom 
BoftitaldBm laBana 
to I ^ dBa^llam 


PfeoiUBft. 

Rare. 

Conumm. 

Bh&w. 

Common. 

Fkaqnanft. 


Colonel Darldaon. 
FpOra and China. 

Abonl 10,000 feeft. 
Blnaar. Anguaft. 
Rare. 

Common. 

Dinw. 

Binaar, Jono. 


BhObar. 


Ym eommon 10,000 
ml Chanpaftfta. 
RaroKbifti 10/N>0ieel. 
ICaj. 

Common. 

Bhibar. 














OP THi mmw^wiifirinr nopiKCBs. 


m 


DIVISION VI.— ACROGENiS-^(Mifmtf«rf}. 



OBDSB i-SQUlSnACSA 


1 SqttlMliiai dcbllt m. | ••• nu&bar. 

• M diffnsttBif Ooa [• e • p *- I UIII ftroaoMk 

rium. Wall]. I 

ORDXR a.— LYOOFODIACICJR 

I Ljeopodlnai tanollnm m* Very cotnnum. 

1 H tctaccmn lUro. 

1 „ divlnalitm ••• ^ Frequent 4/M)0 tol» 

4 M MbullfoUiim .M Tulamuka... Coaimon. 

ORDER 4.— MAR8IUACEJB. 

1 Manilla quodrlfolla •» | .«• Ifii&bu. 

ORDER ft.«-SALVlRIACKA 

I Aaolla pianato ^ m. | Tar&l Common in poolo. 


ORDER a — ai ARACES. 

1 Cbara TorUelllata ... ... | Kalnl lUI aad Blilm 

Tul. 


ORDER 7.-DRTACES. 


Tubs Dickavacbji. 

1 LoploIrlehtiiD Inelinatumf MUten. ... ITotf. 

i „ Biolliculiim, Miitln ... ... Common, 

a ^ hlmalayonum MIticn. ... ,» 

4 Dlerannm hlmalayaaiim, Mitten ... 

5 „ rcflexlfollum, Muller. 

• Dl^fiBodeB laxifollwi ... 

Tana LavoaanYACBm. 

f OalalilepliafUi alMiim ... I ... ttiibar. 

Tkna Taicnotrcif acam. 


a 

f 

10 

II 


Tgftnia aqiiMr^^ ••• 


Gonnaa. 

Aamplaamium Bojlelt Mitten 



M TiMmwni, Mitten 

H 9tndupma, Uittw ... 


•oa 
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ntnXiMTAx nimfOTH 


DIVISION VI.— Al ^BOQENiR— ( rontinufd ). 















